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HE study of congenital anomalies 
has always exercised a great fascina- 
tion over both lay minds and medical. 

Until the age of Roentgen most of these 

were the findings of the autopsy table, 

and thus exercised but little influence 
upon, medicine or surgery clinically applied. 

A conspicuous exception to this was 

ectopia vesicae, exstrophy of the bladder. 

This greeted the astonished gaze of the 

ancient Egyptian accoucheur and caused 

consternation to the Renaissance mid- 

wives whose patients numbered among 

them the consorts of kings. The occur- 
rence of this congenital malformation 
has been noted ever since medical history 
began to be written. Naturally therefore, 
it is also the one toward which the earliest 
attempts to afford relief of its most dis- 
tressing consequences have been directed. 
During a long period these efforts were 
confined solely to attempts to draw the 
gaping pubic bones together, or in some 
other way to supply an anterior wall to 
the bladder. The effort seldom succeeded 
and even if it did, the paramount problem 
of urinary incontinence still remained. 

Though it had long been known that in 

reptiles and birds a single duct serves 

to convey both urine and feces from the 
body, and that very early in human 
embryonic life one excretory tract serves 
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all purposes, it was not until the middle 
of the nineteenth century that the possi- 
bility of treating bladder exstrophy by 
artificial reproduction of this condition 
was perceived. At this time the history 
of ureteral transplantation may be said 
to have begun. 


CHRONOLOGY OF ATTEMPTS TO IMPLANT 
THE URETERS IN THE LOWER BOWEL 


The history of  uretero-intestinal 
anastomosis has been presented more or 
less completely by a number of authors. 
The first complete monograph on the 
subject appears to be that of Peterson, 
which brings the subject down to the 
beginning of the present century. Steinke 
in 1909 and Buchanan at almost the same 
time presented less elaborate but neverthe- 
less complete historical summaries. From 
time to time thereafter the subject was 
reviewed under studies of exstrophy of 
the bladder, the most notable of these 
being C. H. Mayo’s contribution to the 
Osler Anniversary volume; Stevens in 
1916 and the Hutchins brothers in 1923 
also reported cases of ureteral transplanta- 
tion for bladder extrophy and gave sum- 
maries of literature. The historical material 
which follows has been largely gathered 
from the sources just mentioned, though 
in case of doubt or disagreement, recourse 


* From The Department of Surgery, Yale University. An essay presented to the Faculty of the Graduate School of 
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has been had to original sources in so 
far as they are available. 

Anastomosis between ureter and bowel 
was preceded by the attempt to establish 
a ureterorectal fistula. The surgical pro- 
cedure known during the seventeenth and 
eighteenth centuries as “‘cutting for the 
stone” and still popular until within the 
memories of those who are still with us in 
extreme old age, not infrequently left 
intractable fistulae between organs adja- 
cent to the site of operation. It had been 
noted in certain cases where the rectum 
and urinary apparatus were thus placed 
in communication that it was _ possible 
for the patient to control the urine which 
leaked into the rectum by means of the 
anal sphincter, and that the rectal mucosa 
seemed to be tolerant of the presence of 
urine. The procedure carried out by Lloyd, 
October 3, 1851, was an attempt to estab- 
lish an opening from the bladder into the 
rectum. It was the first step in an opera- 
tion which was to have included closure 
of the open bladder by some sort of plastic 
repair. The wall of the rectum and the 
adjacent bladder wall, bearing the ureteral 
orifices, were both pierced by a needle, 
carrying a thread to which a skein con- 
sisting of numerous threads was attached. 
This “‘wick” was left in place by the 
withdrawal of the needle, and it was 
hoped that the outpourings of both ureters 
would pass down by it to the rectum. 
Unfortunately the patient was carried off 
on the seventh day by peritonitis. The 
anomalous condition had extended to the 
placement of the peritoneum, which was 
fonnd to have descended so much lower 
than the surgeon had any reason for 
expecting that the needle had been passed 
through instead of beneath it. 

In reporting Lloyd’s fatality, mention 
is made of a case then in the hands of 
Sir John Simon, which was “‘of an analo- 
gous description.’ Simon’s operation was 
actually done before Lloyd’s (July 5 of 
the same year) and was more nearly a 
genuine anastomosis, even though the 
fistula idea was still followed out. “‘ Instru- 
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ments of a very ingenious construction 
were contrived”’ for Simon, by means of 
which he was able to pass threads from 
ureters to rectum. Traction upon these 
threads induced pressure necrosis and 
eventually uretero rectal fistulae. Some 
twenty days later most of the urine was 
flowing into the rectum and in the course 
of three months the operator sought to 
close up the natural ureteral openings 
and protect the exposed bladder. His 
efforts were not crowned with success; 
the patient went down hill steadily and 
died “of exhaustion” in about a year. 
Autopsy showed great disorganization of 
the urinary apparatus due to “‘suppurative 
inflammation.” In view of the conditions 
already existing, in all probability, before 
the operation was undertaken, and the 
state of urological knowledge at that 
period, the fact that the patient survived 
as long as he did certainly reflects no 
little credit on the attending surgeon. 

The first actual transplantation of the 
ureters was done by Thomas Smith in 
1878, though even here the fistula principle 
still prevailed. A left lumbar incision 
was made; the left ureter was located by the 
passage of a bougie cut off as low as possible, 
and carried into the descending colon 
through a small incision. A suture of fine 
carbolized catgut was passed through 
the bowel wall and the cellular tissue of 
the ureter, holding the anastomosis in 
place. The urine from the left ureter 
passed with the feces for six days, none 
passing through the “artificial anus.” 
Thereafter the child developed fever, 
both urine and feces passed at the lumbar 
incision and there was abscess formation 
in the loin about the kidney. After a month 
the situation cleared up, the child improved 
in health and was “up about the ward.” 
When a year had elapsed since the closing 
of the abscess fistula it was deemed wise 
to repeat the intervention on the right 
side, which Smith expected to find much 
easier, as the parts involved would be more 
accessible. There was, of course, no means 
of testing the condition of the left kidney. 
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The second operation was done; within 
fifty hours the child had died of uremia. 
Inflammation subsequent to surgical han- 
dling had inhibited the working of the right 
kidney, which, “very much enlarged,” 
had been carrying on the work of both 
sides. Ascending infection had long before 
destroyed all the secreting tissue of the 
left kidney. Smith’s conclusions were that 
anastomosis between the ureters and the 
bowel was perfectly feasible; that the 
lower intestine was perfectly tolerant 


_of the presence of urine in its content; but 


ureteral transplantation would never be 
possible because any communication 
between ureter and bowel was, in itself, a 
fatal lesion. 

Smith’s pessimism did not permanently, 
at any rate, deter others from repeating 
the attempt. In 1891 Kiister removed a 
carcinomatous bladder and transplanted 
both ureters into the rectum. The patient 
succumbed in five days to peritonitis and 
renal infection. In 1892 Chaput did two 
operations along similar lines. The first 
was upon a woman suffering from uretero- 
vaginal fistula. The ureter was doubly 
sutured to the rectum, one set being 
stitched through the mucous membrane 
and the other through the serous coats. 
Peterson communicated with the French 
surgeon eight years after this operation 
was performed and found that the patient 
was in good health, though no details were 
obtained as to the actual condition of the 
kidney. No conclusions can be drawn 
from a unilateral case under these cir- 
cumstances. Chaput’s second patient was 
not so fortunate. Upon her he did a double 
implantation of the ureters into the colon 
and cecum, three months intervening 
between the two steps of the operation. 
From the first intervention the patient 
made a rapid recovery and appeared to be 
doing as well as might be expected in a 
subject of tubercular cystitis. She died 
within a few fours of the second operation, 
uremia supervening so rapidly as to leave 
little doubt of the cause of death, even 
though no autopsy was performed. 
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The year 1894 witnessed two attempts 
by Duplay and one by Rein to transplant 
the ureters to the bowel; all three ended 
fatally. Trendelenburg in 1895 removed 
one kidney and the bladder for tuberculo- 
sis of the urinary tract, transplanting the 
remaining ureter into the sigmoid. The 
patient so soon died of tuberculosis of 
other parts of the body that the outcome 
of the ureteral transplantation was left 
in doubt. 

The year 1896 witnessed the most 
important contribution to the technic 
of ureteral transplantation made up to 
that time. This was the procedure designed 
and carried out by Karl Maydl, acting 
upon the conception that retaining the 
ureteral orifices intact would preserve 
their natural powers of preventing regur- 
gitation, and thus do away with the ascend- 
ing infection which had hitherto rendered 
successful transplantation into the rectum 
practically impossible. He therefore 
resected the entire trigone (exposed in the 
classical cases of ectopia vesicae) made an 
incision in the adjacent sigmoid, carried 
the section of bladder bearing the two 
ureteral orfices through this, and affixed 
it in place with sutures. This operation 
was first carried out June 19, 1892, but 
was not reported until some years later. 
The original patient was living in good 
health in 1899. Of 9 patients subsequently 
operated upon, 1 died of shock the next 
day. This was the only fatality. The 
remainder were all alive in 1899 and 
evincing no symptoms of renal disturbance. 

Maydl’s method rapidly attained popu- 
larity in Europe and was performed with 
no important modifications until 1905 
when the English surgeon Moynihan used 
it with so radical a departure from the 
original plan that it was later known as 
the Maydl-Moynihan technic. Though 
the British surgeon’s patient was a suf- 
ferer from exstrophy of the bladder, the 
case differed slightly in that extensive 
attempts to close the bladder wall had 
been made during the patient’s childhood, 
and extensive cicatricial formations hin- 
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dered the work of transplanting the ureters. 
The bladder was dissected up and as 
much tissue as possible left about the 
ureteral orifices; the ureters were outlined 
by catheters and when the section of 
tissue about~their openings had _ been 
dissected entirely free it was drawn up 
toward the umbilicus, exposing the rectum 
in the bottom of the wound. The perito- 
neum was carefully stripped up and a rent 
accidentally made in it hastily repaired. 
A 314 inch incision made in the rectal wall 
was held open and: 


Into this opening the bladder was placed, 
being turned upside down so that its former 
anterior surface became posterior, and its 
former lower end became the upper. The 
ureters instead of passing forward to the 
bladder pass backward, and the catheters 
passed into the rectum and out at the anus. 
The edge of the bladder and the cut edges 
of the rectum were now sutured together, by 
two stitches that were continuous, one taking 
the right side and the other the left. 


Lembert sutures were used without 
including the mucous membrane. The 
catheters were left in for four days. 
Thereafter, the urine dribbled from 
the rectum, as the anal sphincter had 
been stretched to facilitate the operation. 
Control of the sphincter was gradually 
reestablished, and was perfect at the 
expiration of a month. 

The ultimate result of Moynihan’s 
modification is to make a cloaca resembling 
somewhat that found in early fetal life 
or in birds. The transplanted bladder 
forms a pouch which assists in holding 
back the urine and making it possible 
for the rectum to act as a reservoir for 
liquid as well as solid excretions. 

Commenting upon MaydI’s original pro- 
cedure, Peterson describes it as a “‘uretero- 
trigono-intestinal anastomosis.” In_ his 
thesis published six years after Maydl’s 
first presentation of his work, Péterson 
includes a table of 36 cases operated on 
by this method, and remarks: 


The mortality in the 36 operations is 
surprisingly low when it is considered that 
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it is a difficult major operation and that 
the list includes the first cases operated upon 
before the technique had been perfected. When 
we compare this mortality with the 33 per 
cent mortality accompanying ureteral implan- 
tation without the preservation of the ureteral 
orifices, we are forced to conclude that the 
explanation lies in the intrinsic dangers of 
the latter operation rather than to a lack of 
skill on the part of the operators. Without 
the vesical ureteral orifices 11 deaths in 33 
cases from rapidly progressive renal infection; 
with the ureteral orifices intact, 5 deaths out 
of 36 cases; 2 at Ieast not being due to infec- 
tion . . . The 6 fistulae resulted, in some of 
the cases at least, from timidity on the part 
of the operator to trust to his suturings and 
to the employment of gauze drainage. They 
are all reported as eventually closing. The 
noting in 5 cases of gradually disappearing 
lumbar pains would suggest a possible renal 
infection from which the patient slowly 
recovered ... 


“The number of cases (10) living without 
signs of renal infection” after two 
years, is encouraging. 

The method employed by Boari in the 
same year (1894) differed considerably 
from those previously used. But as the 2 
cases (his own and that of Casati using his 
method) were both unilateral, no final 
judgment as to the value of his innovation 
could be made. By means of an anasto- 
motic button the Italian surgeon united 
the left ureter with the descending colon, 
doing the operation extraperitoneally 
through a curved incision. The posterior 
parietal peritoneum was opened to secure 
the colon, but closure was made extra- 
peritoneally. The patient was alive and 
well six months after operation, but no 
information as to the state of her kidney 
could be recorded. Casati’s patient had 
advanced vesical tuberculosis. Implanta- 
tion of the left ureter into the colon by 
the button method was done, with the 
intention of doing the right side later 
and removing the bladder entirely. The 
tubercular infection proved fatal in five 
weeks so the second step was never done. 
No autopsy was secured. 

Another mechanical contrivance was a 
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hollow nickel tube with cone-shaped ends _ to their lower portions. A large drainage 
devised and used by Chalot in 1896. tube was left in the rectum for a consider- 
The rectal end was slightly larger than able period. The urine passed by this 


Fic. 1. Fowler operation. (After Coffey.) 


A. Incision in rectal wall, including serous and muscular coats. Mucous membrane exposed in diamond- 
shaped area, and edges of incision retracted by thread retractors. Dotted line shows line of section of mucous 


membrane to form tongue-shaped flap. 


B. Tongue-shaped flaps cut and turned back. Ureters are placed with their obliquely cut ends lying on sur- 
face of flap and secured in place by chromicized catgut sutures. 
c. Flap-valve and ends of ureters placed in rectum, and row of chromicized catgut sutures closing gap in 


mucous membrane. 


p. Showing longitudinal incision in bowel-wall closed by row of silk sutures. Ureters are shown passing into 


upper angle of closed incision. 


E, F and gc. Avthor’s interpretation of Fowler technic. (a, B, c and p redrawn from Fowler’s “A Treatise 


on Surgery.”’) 


that designed to hold the ureter and 
provided with a hole through which a 
thread might be tied to assist in with- 
drawing the tube later, should this prove 
necessary. The smaller end was grooved so 
that it might hold a loop of thread thrown 
about it to hold the ureter in place after 
it had been slipped over the end of the 
tube. Chalot used this device in a case of 
uterine cancer involving the broad liga- 
ments. He first isolated the left ureter, 
cut it off high up and joined it, by means 
of the button, to the rectum. He then 
ligated the internal iliac artery. The same 
manoeuver was carried out on the right 
side, including ligation of the artery. 
Little hemorrhage accompanied the sub- 
sequent removal of uterus and adnexa. 
The bladder was not involved apparently, 
the reason for transplanting the ureters 
being that removal of the malignant area 
was impossible without irreparable injury 


channel from the outset and no rise of 
temperature gave evidence of infection 
having taken place. For the first month 
the bowel evacuations occurred once or 
twice an hour and were diarrheal in 
character. Convalescence was otherwise 
uneventful. The report was made two 
months after the operation was performed. 
The patient was in excellent health, all 
wounds healed and urine passed per 
rectum only three or four times daily. 
No record can be found of the eventual 
fate of this patient. 

In the United States a new plan was 
devised by George R. Fowler, who exposed 
the ureters by incising the posterior layer 
of peritoneum through a median abdominal 
incision. (See Fig. 1.) The ureters were 
then severed at their bladder extremities. 
The anterior wall of the rectum was 
incised through the serous and muscular 
coats, which were then retracted, leaving 
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a diamond-shaped area of mucous mem- 
brane. A tongue-shaped flap, having its 
base upward, was then cut in this space, 
doubled back and sutured to form a valve 
covered on both sides with mucous mem- 
brane. In thé opening thus made through 
the entire wall of the rectum, the cut ends 
of the ureters were now drawn and sutured 
so that their obliquely severed ends lay 
upon the mucous membrane of the flap. 
The flap was then pushed into the rectum 
and the wall closed by catgut sutures. 
Fowler did this operation upon a boy of 
six years who had exstrophy of the bladder. 
In Peterson’s monograph is quoted a 
statement from Fowler, made three and 
a half years afterward (the exact date of 
Fowler’s intervention was September 20, 
1896) to the effect that the boy was then 
in perfect health and had never given 
any indications of being affected with 
any urinary tract disturbance traceable 
to infection. Other operators who endeav- 
ored to imitate Fowler were not so fortu- 
nate. Three years later W. C. Wood 
reported the death of a patient from 
pyelonephritis, two months after he had 
been operated on by the Fowler method. 
Several European cases were reported 
during the next three years, but all the 
successful ones prove on examination 
to have been unilateral (Tuffier and 
Schnitzler). In the attempts to do bilat- 
eral ureteral transplantations made by 
Tuflier and Du Jarnier (1896), Fritsch 
(1897), von Winiwarter (1898), and Schnitz- 
ler (1898) fatal renal infection occurred 
subsequently in each instance. Turetta’s 
employment of Boari’s button in a bilateral 
ureterorectal anastomosis in 1899 also 
terminated in a suppurative nephritis. 
The publication of Peterson’s thesis 
during the last year of the nineteenth 
century showed transplantation of the 
ureters to be a highly hazardous under- 
taking, only serviceable in the tréatment 
of exstrophy of the bladder, and to be 
used for this solely in cases where the 
patient’s condition was regarded as so 
desperate that death itself would be 
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preferable to continuance of life under the 
congenital condition. The few patients 
who had survived the operation for a 
long enough time to warrant the drawing 
of conclusions had undergone the procedure 
designed by Maydl: anastomosis of the 
trigone with the sigmoid or rectum, or 
that initiated by Bergenhem and variously 
attributed to Peters or Pozza: transplanta- 
tion of each ureter separately, with a 
surrounding rosette of bladder wall, into 
the rectum. 

A very careful consideration of the 
entire course of animal experimentation, 
beginning with that of Gliick and Zeller 
in 1881, is included in Peterson’s paper. 
The procedures followed by the different 
experimenters he divides into eight groups: 

1. The severed ureter is inserted into 
the intestine through a small incision in 
the bowel wall and secured to the latter 
by sutures, which are passed through the 
intestinal serosa, and then either through 
the peritoneum removed with the ureter 
or its fibrous coats. (Gliick and Zeller, 
Tuffier, Reed and Martin.) 

2. A small incision is made through 
all the coats of the bowel and the ureteral 
and rectal mucosa sutured. The incision 
is then carefully closed about the ureter 
by Lembert sutures. (Morestin.) 

3. A v-shaped flap is formed in the 
anterior intestinal wall, to which the 
ureters are sutured. This flap is buried 
by suturing over it the lateral folds of 
the bowel wall. (Vignoni.) 

4. A rectangular flap containing the 
ureteral orifices is inserted into the bowel 
through an incision in its anterior wall. 
This flap is sutured to the freshened mucosa 
on the posterior wall of the bowel. (Pisani.) 

5. A ligature with a needle at each 
end is passed through the end of the severed 
ureter. The needles are passed through 
a small slit made in the bowel wall and 
brought outside the intestine from 4 to 1 
inch below. The two ends are made taut and 
the ureter is drawn into the bowel. The 
ureter is then secured in position by sutures. 


(Bardenhauser, Reed and Van Hook.) 
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tality was extremely high. Methods such 
as those of Reed and Van Hook wherein 
the ureter itself was subjected to a mini- 


6. The ureters are buried under the 
serosa and muscles of the intestinal wall 


and secured in place by sutures uniting 


_ Muscular coat 


Fic. 2. Martin operation. (After Coffey.) 


A. Intestine has been split down to muscular coat; stab wound made through muscular coat and mucosa near 


lower angle, two ureters being drawn into lumen of intestine. 
s. Ureters have been anchored to inside of intestine by anchor suture; muscle wall being enfolded around 


ureter. 


c. Muscular wall has been made to envelop ureters most of length of wound, peritoneum being closed over 


other sutures. 
p. Completed operation. 


E and F. Sectional views of completed Martin operation made to harmonize with his description in text. 


Ureters are surrounded by muscle wall. 


the ureteral and intestinal mucosa, or 
drawn into the bowel, as described under 
Method 5. The muscular and serosal 
flap is then sutured over the ureters. 
(Krynski and Martin.) 

7. The ureters are secured to a mucosal 
flap valve and buried obliquely under the 
serosa and muscularis. (Duval and Tesson.) 

8. The anastomosis of the ureter and 
intestine is made with a_ mechanical 
device, which, after union is_ secured, 
passes into the intestine. (Boari.) 

In all types of work the primary mor- 


mum of suturing gave the best results. 
The most important experimental work 
done in this country had been that of 
Martin, the results of which were published 
in 1899. As a_ gynecologist, Martin’s 
interest lay in disposal of the ureters in 
cases where extensive surgical removal 
of the female pelvic organs had been 
undertaken, whereas practically all the 
work done by others had the treatment 
of exstrophy of the bladder as its aim. 
Martin states the idea underlying his 
experiments as follows: 
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1. The ureters should empty into the 
bowel in the direction of its long diameter 
from above downward, so that the urine 
shall be discharged in the direction of the 
fecal current. (See Fig. 2). 

2. The ureters are buried in the walls 
of the rectum for a distance of an inch 
or more, longitudinally, so that in the 
act of defecation, the fecal mass will close 
the caliber of the ureters by its pressure 
on the mucous membrane, and that pres- 
sure is exerted from above downward in 
the direction of the onward flow of the 
urine, thereby emptying the ureter by a 
milking process. (See Fig. 2.) 

3. The ureters are further protected 
by the muscular coat of the intestine. 
This is accomplished by surrounding them 
in their longitudinal course through the 
intestine to the extent of 2 cm. by the 
muscular coat of the bowel. This muscular 
coat of the bowel in acting from above 
downward milks the urine downward 
and holds the ureter closed when the rec- 
tum is aiding in defecation. When the 
contraction and closure due to defecation 
is over, the urine will spurt forth with 
considerable force, acting as a cleanser 
to the ureters. 

Martin operated 4 human cases. In 3, 
death followed almost immediately, but 
as the condition of the patients was 
desperate before the intervention was 
undertaken the fatal outcome could not 
be justly attributed to the ureteral trans- 
plantation. In a case of exstrophy of the 
bladder only one side was done. Martin’s 
experimental work appears to have been 
the most extensive, as well as the most 
thorough, of any of which I have found 
records up to the year 1910. The fact that 
he finally abandoned the attempt to find a 
clinically satisfactory method of trans- 
planting the ureters is the most unfavor- 
able comment possible upon the possibili- 
ties and probabilities which the subject 
held out. When he gave up animal experi- 
mentation, he stated that he was convinced 
that work along these lines would never 
be crowned with success. 
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The care of an animal cannot be such that 
one can minimize, as in the human, several 
sources of danger of infection. Gravity, as it 
is exerted on the urine in the ureters in the 
upright human, is lacking in the horizontal 
animal. The rectum of the human patient can 
be rendered and maintained relatively clean. 
The usual location of the implantation in the 
animal . . . makes the mouths of the ureters 
the most dependent portion of the bowel . . . 
much more subject to infection. The human 
. . . patient can be so controlled that ureteral 
catheters can drain the ureter for several days 
after operation and the mouths of the ureters 
[be] protected entirely from infected material, 
thus giving a start and an immunity when the 
resistance of the tissues [is at its lowest]. 


It is to be regretted that no human case 
ever came into Martin’s hands wherein he 
might have had a fair opportunity to dem- 
onstrate the truth of these assumptions. 


BERGENHEM’S PROCEDURE 


Although Peterson lists in his bibliog- 
raphy the operated case reported by 
Bergenhem of Nyképings, Sweden, in 
1894, no other mention of this procedure 


‘Is made in his monograph. This came 


out November 30, some months later 
than the two publications made by Maydl 
in the same year. It is emphasized by 
Buchanan that Bergenhem’s procedure 
was the first extraperitoneal implantation 
of the intact ureters, with rosette of bladder 
attached, by separate openings into the 
rectum. The patient upon whom the opera- 
tion was carried out presented an adenoma 
having its origin in an ectopic bladder. 
This growth was first removed. A month 
later all the bladder wall was excised 
with the exception of two small oval 
sections which were allowed to remain 
about each ureteral orifice. It was the 
operator’s intent to work entirely outside 
the peritoneum. Unfortunately it was twice 
accidentally opened, but these wounds 
were immediately sutured. After the ure- 
ters had been freed by blunt dissection, 
the rectum was exposed by a transverse 
incision in the perineum. Two small 
anterolateral incisions were made in the 
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rectum, and through these the sections himself carried out a practically identical 
of bladder wall, carrying with them the procedure. He failed to make any explana- 
ureteral orifices, were drawn and fixed tion as to why he waited so many years 


Bisection of lower 


half of bladder Incision down to 


but not including 
perifoneum 


Left ureteral orifice 


Verumontanum 


-Glans 


Fic. 3. Herniated rudimentary. Circular incisions 


showing section of bladder mucosa with ureteral ori- implantation of ureters 
Fic. 4. Dissection of ureter and pushing back of 
peritoneum. Line of dissection showing peritoneum 


and exposing anterior wall of rectum and intersym- 
In position, using but one stitch for each physial band. (After Hutchins and Hutchins.) 


ureter. (See Figs. 3-7.) 
It was reported by Jaja of Florence, before publishing his work, and the descrip- 
Italy, in 1901, that seven years prior to tion given of his technic is so vague that 


Ureteral orifice implanfed inte rectum 


Fic. 5. Dissected ureter being adjusted. (After Hutchins _ Fic. 6. Ureter inserted into slit into rectum and sutured 
and Hutchins.) in place. (After Hutchins and Hutchins.) 


making this report, that is, on May 13, it casts some doubt upon its exact nature. 
1894, six months before Bergenhem pub- The honor of originating the idea of 
lished his case, the Italian surgeon had transplanting the ureteral orifices intact 
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into the bowel must, therefore, be accorded the first transplantation effected by an i 
Py to Bergenhem. Following the Swedish extraperitoneal route.’’ His case was a 


author’s publication the operation was very remarkable one in many respects, 


ritonen! 


AR 


ureter 


‘Inter ay mphysial 


a 


Fic. 7. Bisected bladder and intersymphysial band. 


Transplanted ureters in place with bulging peritoneal 
overlying sac. (After Hutchins and Hutchins.) 


done by Pozza (Italy) in March 1897; 
by Franklin H. Martin (United States) 
in 1898, as a two-stage procedure; by 
Capello (Italy) in the same year; by 


Fic. 8. Peter’s operation. Scheme of transplantation 
of ureters into rectum by extraperitoneal method. 
Ureter (a) in transplanted position with (6) rosette of 
bladder mucous membrane and muscle; (c) catheter 
stitches into ureter by suture at (6) and protruding 
through (e) anus; (d) forceps passed by anus through 
opening in bowel and grasping catheter; (f) reflection 
of peritoneum. (After Coffey.) 


London (Australia) May 12, 1899, and by b ; fered ail 4 
George A. Peters (Canada) on the fifth 95 patient sulferec not only trom con- 
of the following July. Probably because genital exstrophy of the bladder but had ; 
the periodical, Eira, in which the operation dev 
was originally described, was practically t® 2)sence of the pubic arch. ihe recta 
unknown to English-speaking medical men, condition was first successfully remedied, ; 

Peter’s name has remained attached to #74 not quite three years later Peters 

t in this country and Easisad, while in undertook to establish urinary continence 
Italy it is called Pozza’s operation. It is by transplanting the ureters into the bowel. 

evident, nevertheless, that Bergenhem The technic employed _ practically 

was its originator, his work having pre- the same as Bergenhem’s, but Peter's 

ceded Pozza’s by two and a half vears, Ctiteria of selection for the site of implan- 

and that of Peters by almost five years. tation upon the intestinal wal! are worthy 

Peters apparently knew nothing of the of notice. The requisite qualifications are: 
work previously done by Bergenhem. ) It must be above the internal sphincter; 
In the account Ww hich he published i in the (2) It must be in the lateral and not in the 

British Medical Journal, June 22, 1901 he anterior wall, so as to avoid kinking. (See 
savs: “The operation is, | believe, Fig. 8.) (This actually occurred in the first ; 
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instance in Peters’ case, necessitating a subse- 
quent adjustment of the implantation.) (3) It 
must be high enough to permit the ureter to 
project slightly (44 to 4s inch) into the lumen 
of the bowel without stretching. If the ureter 
thus projects it will form a papilla, which, when 
pressed up from within the bowel, becomes 
converted into a valve, similar to that at the 
entrance to the bile duct and the salivary 
ducts. 


He made no attempt to stitch the ureters 
in place, deeming the precaution unneces- 
sary. The catheters were left in place 
until they “‘came away of themselves,” 
which happened in about sixty hours. 

A year and a half after operation the 
boy was in perfect health. ‘There’ has 
never been the slightest tendency to a 
return of the prolapse . . . no evidence 
whatever of a disturbance in the function 
of the kidneys. On examination per rectum 
the mouth of each ureter can be felt as 
a salient papilla as large as the tip of 
one’s little finger.”” The child frequently 
held the urine all night, and the daytime 
intervals of urinary evacuation were nor- 
mal for his age and condition. 

This report attracted wide attention 
both in North America and Europe. 
In the ensuing decade a respectable total 
of cases were reported as having been 
performed by ‘Peters’ method.” 


THE FIRST DECADE OF THE TWENTIETH 
CENTURY 


The technic of Maydl being much more 
widely known than that of Bergenhem, 
practically all the attempts made to 
transplant the ureters during the first ten 
years of the twentieth century were per- 
formed in accordance with this method. 
As early as 1903 Orlow, a Russian writing 
in French, was able to collect and tabulate 
61 cases of exstrophy of the bladder 
which had been operated upon by Maydl’s 
method of ureteral transplantation. In 7 
of these cases the operators had varied 
considerably from the technic originally 
outlined by Maydl. The others followed 
his directions exactly, or with unimportant 
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modifications. Among those where the 
technic was considerably varied are to be 
found the procedures of Bergenhem, Capel- 
lo and Pozza, showing that Orlow regarded 
Bergenhem’s method as being merely a 
modification of Maydl’s. 

Omitting these 3. cases, Orlow’s 
researches show that 13 patients died 
almost at once, 2 succumbing to a pre- 
viously existing pyelonephritis. The im- 
mediate mortality was, therefore, 17 per 
cent. Five deaths were due to peritonitis; 
2 to pneumonia, 1 of them being compli- 
cated by a metastatic parotitis; 2 to the 
effects of prolonged narcosis, and in 2 the 
direct reason for the rapid fatality was 
not given. It may be remarked that none 
of these deaths was caused by the ureteral 
transplantation per se; similar fatalities 
may follow any prolonged and difficult 
major operation. However, in one of 
Orlow’s own cases he attributed the fatal 
outcome to his having put in but one 
layer of sutures; in Eiselberg’s case, the 
sutures pulled away because of too great 
tension upon the trigonal implant; Buchert 
included a ureter in his suture—all faults 
of technic. 

Summing up the functional results 
in the cases surviving, it was found that 
on the average the patients were able 
to make the sphincter ani retain the urine 
during the day, so that micturition was 
practically normal, and many of them 
were continent during the night also, 
although most of them were obliged to 
rise at least once. The operation thus 
should be adjudged successful in abolishing 
urinary incontinence. Estimate of the 
more remote results is rendered rather 
difficult by the fact that many of the 
patients were not followed for more than a 
short period, if at all. Yet some were under 
observation for three years or more. 
Six cases of pyelonephritis causing death 
eventually were found among the 45 
patients surviving the operation, that is 
1214 per cent. But these cannot positively 
be charged to the effects of ureteral 
transplantation, inasmuch as it is well 
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known that ectopia vesicae unoperated 
is prone to develop kidney infection. 


EARLY VARIATIONS OF MAYDL’S TECHNIC 


Graubner introduced sounds into the 
ureters and dissected them out with a 
portion of the bladder wall surrounding 
their orifices. A transverse incision, 4 
cm. in length, was made in the sigmoid, 
and the ureters separately sutured into 
this incision with two layers of stitches. 
Mukulicz made use of the rectum instead 
of the sigmoid as a site for the transplanta- 
tion of a section of bladder wall bearing 
both ureters. The results were poor; the 
patient was obliged to wear a urinal, and 
died within four months of pyelonephritis. 
Malinowsky first laid his patient face 
downward and exposed the rectum by 
the lumbar route; he was then turned 
over and all of the exstrophied bladder 
cut away, leaving the ureters attached to 
it. The peritoneum was not opened. The 
patient was thereafter turned once more 
upon his face, an incision made in the 
exposed rectum, the cellular tissue stripped 
from its surface, the freed bladder drawn 
toward the anterior wall the of intestine 
and sutured to the rectal incision. The 
patient died in six days. The object 
sought in so much altering of the patient’s 
position upon the table was to avoid 
opening the peritoneum. Orlow, to whom 
I am indebted for the account of this 
Russian case, remarks that the procedure 
is “too complicated to permit many to 
become adept [in its performance].” 


ANIMAL EXPERIMENTATION 


In the first year of the century Jacob 
Frank of Chicago undertook some animal 
experiments upon direct implantation. 
Ten dogs were subjected to the following 
technic: The selected section of bowel 
was isolated; the peritoneal coat incised 
for a space of about 34 inch, and the 
peritoneum loosened up and retracted; 

a 34 inch incision was made in the remain- 
i coats of the bowel. The cystic ends 
of the ureters were now severed and held 
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together by a silk suture. A needle armed 
with fine silk was passed from without 
inward, through all the coats of the 
intestine except the peritoneal, about 14 
inch below the lower angle of the incision, 
then emerging through the opening. The 
needle was passed through the cut ends 
of the ureters and out through the intes- 
tinal wall, the same distance from the 
incision that it entered. The ureters 
were then grasped in the loop of silk and 
the ends tied tightly together, drawing 
the ureters into position and holding them 
there permanently. The intestinal wound 
of muscularis and mucosa was sutured 
transversely, compression of the ureters 
being carefully avoided. The peritoneum 
was then closed. The sutures in the bowel 
being thus covered by peritoneum, infec- 
tion is obviated. 

In his comments Frank stated that 
“‘the technic is all that can be wished for,” 
but he declared simultaneous bilateral 
transplantation to be impossible in human 
beings. His optimism is somewhat hard 
to comprehend in that all his dogs simul- 
taneously transplanted, 4 in number, died 
immediately. Those whose ureters were 
transplanted one at a time survived 
longer, but all eventually succumbed. 
While his technic quite possibly “ob- 
viated’”’ immediate surgical infection, it 
did nothing to solve the problem of pre- 
venting infection ascending from the bowel 
to the ‘kidney. 

Another method, experi- 
mentally upon dogs, was that offered by 
W. Howard Barber of New York in 1915. 
All Barber’s 8 dogs survived operation, 1 
dying within a week from sloughing of 
the ureter due to overextension. He 
argued that the ureter is necessarily 
traumatized and reduced in its motor 
efficiency, and resistance is unavoidably 
piled up at its extreme caudad end. 
The problem, then, is so to reduce this 
terminal work as to render the already 
impaired ureter physiologically capable 
of meeting it. For this purpose he offered 
the following technic: A  mesoventrad 
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incision 5 cm. long is made in the lower 
abdomen; the ureter is identified and freed 
from its bed, and divided between two 
ligatures, just cephalad to the bladder. A 
straight cutting needle is attached to the 
cephalad ligature and made to penetrate 
the sigmoid colon in a line perpendicular 
to its long axis. Driving the needle through 
at a point go degrees distant on the intesti- 
nal wall will draw the ureter through 
each wall. The sigmoid being suspended 
by the glass rod method, the ligated cepha- 
lad end of the ureter is allowed to protrude 
on to the skin where its ligature is affixed 
by a single suture. The wound is then 
closed about sigmoid and ureter. Six 
hours later the exposed ureter is incom- 
pletely cut and allowed to empty. It 
may be returned to the lumen of the 
intestine at any time thereafter, but it 
is well to retain it under control until its 
continued patency is assured. One or 
both, ureters may be transplanted in this 
way within twenty minutes. I have failed 
to find any record of this experimental 
method having ever been clinically 
employed. 

The year 1909 witnessed the revival 
of Bergenhem’s technic by Buchanan of 
Pittsburg, and the first presentation by 
Coffey of the method which is now so well 
known under his name. Buchanan com- 
pared the mortality following Maydl’s 
procedure with that which had attended 
to smaller series of cases operated upon 
by the method of separate implantation 
of the ureteral orifices. He concluded that 
the separate implantation of the ureters 
answer every purpose of trigonal implan- 
tation both with reference to the preserva- 
tion of a blood supply and the guarding 
of the ureteral orifices against ascending 
infection. As of the 80 patients on record 
as operated by Maydl’s method 23 had 
died (28.7 per cent), while of 26 to whom 
the Bergenhem technic was applied 3 only 
had died (11.5 per cent), Buchanan 
decided that the second method was to be 
preferred. The important point in any 
technic he considered to be the preven- 
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tion of ascending infection; the important 
factors in this prevention he listed as 
follows: 

(1) Each ureter should pass in a direct 
course, without kink or twist, to the point 
of entrance into the bowel; (2) there should 
be no injury by forceps, knife or needle, 
of or near the ostium, that could cause a 
cicatricial narrowing of the passage; (3) 
the intra-intestinal portion should keep 
its position without tension; (4) no injury 
should be done the ureter by retention 
sutures; (5) the ureteral catheter should 
be used as a guide in dissection through 
operation, but not as a conductor of 
urine afterward; (6) no dilatation of the 
sphincter ani should be practiced, a rubber 
tube to prevent distention being amply 
sufficient. 

Finding that Bergenhem’s procedure 
fulfilled these requirements better than any 
other within the range of his knowledge, 
Buchanan performed it first upon a ten- 
weeks-old-infant, and a year later upon 
a child of three years, both males afflicted 
with exstrophy of the bladder. At the 
exhibition of the second patient, the first 
was also shown, being in good health and 
able to hold his urine in the rectum for 
about four hours. 

The method of ureteral transplantation 
devised by R. C. Coffey of Portland, 
Oregon, was first worked out in connection 
with implantation of the bile-duct into 
the intestine. Before the Section of Surgery 
of the American Medical Association in 
June, 1910 the first results of this experi- 
menter’s work were presented. The method 
(See Fig. g) consisted of careful dissection 
of the ureter which was cut in two above 
a ligature, one end split and a linen 
suture passed through this split end so as 
to include about one-half of it. The suture 
was then tied and the loose ends threaded 
through two needles; the end of the duct 
was wrapped in gauze to await preparation 
of the intestine. An incision approximately 
an inch in length was then made through 
the peritoneal and submucous coats of 
the bowel of the selected spot, the mucous 
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membrane being allowed to “pout” 
through the incision. Five or six suture 
stitches pick up the peritoneal and sub- 


Fic. 0. 


mucous coats at the edges of the incision, 
the suture at the upper end being tied 
as a control. The intermediate control 
sutures are lifted up on the flat handle 
of an instrument as they cross the incision, 
the intestine brought down close to the 
end of the split duct, the two needles 
carrying the traction sutures are passed 
beneath those holding the edges of the 
cut intestine, through a stab wound in the 
mucous membrane into the lumen of 
the intestine and then out again through the 
intestinal wail, 34 inch farther along the 
intestine. The points of the needles should 
emerge about ! to !4 inch apart. Traction 
exerted on these two threads now draws 
the ureter into the lumen of the intestine 
where it is fixed by tying the threads of 
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the outside of the intestine. Tying of the 
intestinal sutures closes the opening in 
the peritoneum. To permit the ureter to 
slide easily into its new channel the mucous 
membrane must be loosened for perhaps 
3, inch. The ureter must therefore be 
tacked to the peritoneum at its point 
of entrance by two or three fine sutures of 
linen or silk, care being taken to penetrate 
only the outer coat of the ureter. “Thus 
practically all the steps of the operation 
are completed before the intestinal mucosa 
is penetrated and no sutures penetrate 
the lumen of the ureter.” 


SUMMARY OF COFFEY’S EXPERIMENTS 


Of 9 dogs in which physiologic implan- 
tation of the ureter into the large intestine 
was done, 5 recovered and were in good 
health one hundred sixty-nine days, eighty- 
one days, seventy-five days and seventy- 
two days after operation, when they were 
killed with chloroform. One dog died on 
the thirteenth day without discoverable 
cause, the implantation being found per- 
fect; 3 dogs died of peritonitis. In no one 
of the g cases did ascending infection take 
place. Six dogs upon whom direct ureteral 
implantation was done, the technic and 
surgical precautions being the same, all 
died immediately save one, which survived 
for sixty-one days, but was found to have 
lost practically all the secreting portion 
of the affected kidney, though the ureter 
had remained patent at its point of 
entrance into the intestine. 


MAYO’S TECHNIC 


In a recently published article, Coffey 
has stated that it was nearly two years 
after the completion of these experiments 
before he had a chance to make clinical 
trial of the procedure upon a human 
patient. During this period Charles H. 
Mayo, who had heard and _ favorably 
commented upon the original presentation, 
applied Coffey’s plan to several patients 
sent to the Mayo Clinic for relief of ectopia 
of the bladder. (See Figs. 10-16.) The exact 
technic employed was described by Mayo 
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in his contribution to the Osler Anniver- 
sary “Contributions to Medical and Bio- 
logical Research,” published in 1929, as 
follows: A lateral abdominal 4-inch inci- 
sion is made, locating the ureter behind 
the peritoneum, in the pelvis. The perito- 
neum is then incised midway in the pelvis, 
this further exposure permitting 2 inches 
of the ureter to be dissected free. An inch 
from the bladder wall the ureter is divided 
between forceps, its lower end ligated, 
and closure of the peritoneum effected by 
running suture to the point of emergence 
of the ureter’s proximal end. Judd, Mayo’s 
colleague, modified this procedure slightly 
by making a lateral abdominal incision 
to the peritoneum, exposing and dividing 
the ureter extraperitoneally, opening the 
peritoneum at the point of its ureteral 
attachment, drawing out a fold of sigmoid 
to which the ureter was anastomosed 
outside the peritoneum, and finally re- 
placing the bowel within the peritoneum 
over the incision to which it is sutured. 

Right side anastomosis is made as low 
as poe. Opposite the isolated ureter 
a 114 inch incision is made through the 
bowel’s outer coats in the line of the 
longitudinal muscles, carried to, but not 
through, the mucous membrane. The 
tissues lateral to the incision are slightly 
separated, and a puncture made at the 
lower end large enough to receive the 
ureter, the lower end of which is split for 
14 inch. A-curved needle carrying No. o 
catgut is then passed through the tip of 
the ureter and tied, the short end of the 
thread being cut away. Passed through 
the opening into the intestine and emerging 
1 inch below its point of entrance, the 
needle carries the thread, which when 
drawn upon, brings the ureter’s end within 
the lumen of the intestine. Passing the 
needle through a fold of intestine at its 
point of emergence ties and fixes the ureter 
in its new location. It is further fixed by 
interrupted sutures used to approximate 
the divided peritoneum and muscle of 
the intestine, every other one of which 
catches a bit of its outer wall. At the upper 
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angle of the incision an adjacent fat tag 
serves to relieve ureteral pressure, being 
held in place by a stitch. Another row of 


Fic. 10. Preparation of bowel and ureters. 

A. Bowel clamped, needle for washing inserted. 

B. Cross section showing washing out bowel. 

c. Packing bowel with gauze. 

p. Sigmoidoscope and laryngeal forceps used in 
packing gauze. 

E. No. 12 ureteral catheter, cuff of rubber tubing. 

F. Splitting ureter. 

c. Catheter inserted into ureter and tied in place 

by suture. (Note one suture is tied around ureter 
above cuff.) 

H. Catheter fastened in ureter. 

1. Packed bowel. Function of gauze in drawing 
ureters through wound. (After Coffey.) 


continuous stitches over those first set in 
gives additional protection. And still other 
stitches adjust the bowel to the parietal 
peritoneum in such a way as to avoid 
kinking of the ureter and prevent traction 
upon it. 

By this procedure the ureter is incor- 
porated into the bowel wall in such a way 
as to be covered only by the mucous 
membrane for a distance of 114 inch before 
it actually enters the lumen of the bowel. 
Thus any internal pressure will promptly 
close off the ureter. There has been estab- 
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lished a duct entrance similar to any 
other duct entrance elsewhere in the body, 
which is shut off by the pressure of 
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subsequent right-sided procedure exceed- 
ingly difficult, it has been found wise to 
make the first intervention upon the right. 


Fic. 11. Ureters mobilized and severed. Fic. 12. Picking up gauze in stab wounds in mucosa. 


(After Coffey.) 


Fic. 13. Ureters being anchored in place. (After Coffey.) 


ascending gases and liquids, but will 
open intermittently by normal ure- 
teral peristalsis, just as it does when 
opening into the bladder. Because pri- 
mary operation on the left side has a 
tendency to shorten the bowel, making a 


(After Coffey.) 


Fic. 14. Completed operation without drainage. 


(After Coffey.) 


Ten to fourteen days should be permitted 
to elapse between the first and second 
steps, as a certain amount of absorption 
of urine in the bowel will occur at first. 
This produces mild uremic symptoms, but 
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these will shortly disappear and in three 
or four days the urine will be found to 
be passing readily into the rectum, where 
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35 patients had been operated on at the 
Mayo Clinic for bladder exstrophy, a 
very large number considering the extreme 


Fic. 16. Bilateral transplantation of ureters at same intestinal level. 


A. Dotted line shows line of two diagonal incisions emerging into longitudinal incision. 
B. Three incisions showing both tubes being attached to gauze through single stab wound. 


c. Technic of placing sutures. 
p. Completed suture line. 


E. Specimen removed from dog ten days after operation. (This operation has not been used on a human 


patient and is not recommended.) (After Coffey.) 


it can be retained in most patients for 
the normal period between micturitions, 
two, four, or in adults, as long as eight 
hours. 

At the end of the period covered in the 
article in the Osler Anniversary volume, 


rarity of the anomaly. Six were treated 
by plastic repair; 3 operated upon by the 
MaydI-Moynihan method (2 dying of 
uremia); and 26 had had ureteral trans- 
plantation by the method just outlined. 
Four of these patients died shortly after 
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operation. Of the remaining 22 successful 
cases, there were 2 in which there was a 
solitary kidney. 

Up to the time the first report was 
given out from the Mayo Clinic there 
had apparently been little general interest 
evinced by the medical profession in 
Coffey’s plan of ureteral transplantation. 
The Maydl operation as modified by 
Moynihan was most commonly employed, 
though there is a fair sprinkling of articles 
concerning the use of “Peters,” that is 
Bergenhem’s, procedure in the literature 
published between 1905 and 1920. The 
Moorheads, describing 2 cases of bladder 
exstrophy treated by a modified technic, 
gathered together records of 152 cases 
previously so handled, and in two publica- 
tions on the same theme, make no mention 
of Coffey or the advantages which his 
technic offers over the older methods. 
William E. Lower of Cleveland, writing 
in 1923, says it is his own opinion that 
“‘some technic which insures the applica- 
tion of the principle proposed by Coffey 
should be adopted.” This principle he 
quotes from Coffey himself as consisting 
of ‘submucous implantation of the duct 
for the purpose of reversing the course 
of static intra-intestinal pressure and 
bringing it to bear on the site of the duct 

. The essential mechanical principle 
necessary to uniformly successful implanta- 
tion of the ureter is that the ureter shall 
be made to run immediately under the 
loose mucous membrane for a distance, 
before entering the lumen of the intestine.” 

Certain details essential to success in 
using the Coffey method are mentioned 
by Lower as follows: Preliminary to 
operation, the function of the kidneys, as 
for any intervention upon ureters or 
bladder, should be checked up by blood 
chemistry and the standard tests of renal 
efficiency. The bowels should be well 
cleared out two days before operation 
and a rectal douche given on the operating 
day. Guthrie’s advice in regard to the 
Trendelenburg position should be fol- 
lowed, the patient being placed in this 
posture before being anesthetized. Suction 


18 American Journal of Surgery Kirwin— Ureteral Implantation JANUARY, 1930 


of the diaphragm will thereafter aid in 
pulling the intestines out of the pelvis. 
All abdominal viscera should be held out 
of the pelvis by efficient gauze packing. 
Lower later discarded Coffey’s intestinal 
clamp, which he found unnecessary if 
the bowels had been thoroughly cleared 
beforehand. The dangers of urinary ab- 
sorption are lessened by leaving a tube in 
the rectum until that organ becomes 
accustomed to its new content, and the 
free employment of saline rectal douches. 

At the time of writing Lower had done 16 
transplantations, 10 of them being done 
according to Coffey’s technic: 3 for vesical 
carcinoma and 13 for exstrophy. The ages 
of the patients varied from four months to 
fifty-four years. Only one patient was 
lost. 


HINMAN’S WORK 


At about this same period Frank Hin- 
man of California, with other workers at 
the University of that State, undertook 
a series of experiments in transplanting 
the ureters into the duodenum. The 
reason for selecting this portion of the 
intestinal tract as the site of implantation 
was the freedom from infection, one of 
the main drawbacks to all procedures 
upon the lower bowel. The supposedly 
greater absorption of urine, were it di- 
verted into the small intestine, had hitherto 
kept investigators from employing this 
site for implantation. The results of the 
experiments do not assist us In any way 
in solving the problem of ureteral trans- 
plantation for cases where the bladder is 
missing or defective, or under any con- 
ditions which call for bilateral diversion 
of the urinary output. All the experi- 
mental animals died within twelve days 
of the time when the entire urinary output 
was diverted to the duodenum, either by 
bilateral transplantation of the ureters, 
or by unilateral transplantation and oppo- 
site nephrectomy. Except for a severe 
diarrhea in the terminal stages, the symp- 
toms presented were identical with those 
following bilateral nephrectomy, with most 
marked nitrogenous retention in the blood. 
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The technic devised by Coffey seems 
now to have supplanted all others to a 
very great extent, at least so far as this 
continent is concerned. Abroad, reports 
of cases, more or less successful, wherein 
Maydl’s method had been used, still 
continue to appear. Several Canadian 
physicians have recently given accounts 
of the present condition of patients oper- 
ated upon by Peters, who died in 1911. All 
5 are living, 4 in excellent health. One is 
known to be suffering from vesical infection 
but is still able to work at a trade. The 
so-called Peters’ operation is still popular 
in Great Britian and its dominions. 

During the past two years Coffey has 
published several considerable modifica- 
tions to his technic, and a number of 
operators have given us accounts of their 
experience in using both his original and 
revised methods. McKenna, in a paper 
read before the American Urological Asso- 
ciation in 1927, remarked that a review 
of the literature shows that the results 
of ureteral transplantation have been 
good in the hands of comparatively few 
surgeons, and it would be a wise plan 
for those who have obtained good or 
even fair results to favor us with details, 
not so much of the technic they employed, 
the details of which “are sufficiently well 
known,” as of the functional, bacterio- 
logical and pathological results of the 
operation. He then proceeded to give an 
account of animal experimentation carried 
out under his own supervision. Four of 
the 5 dogs first subjected to operation 
died. “‘Death was not due to the Coffey 
technic but to our own fault in carrying 
it out.’ ’ Perfecting the technic by removing 
all tension from the ureter after trans- 
plantation, and introducing the end far 
enough into the bowel, which they had 
previously failed to do, did away with 
ascending infection, and permitted the 
dogs to live to complete convalescence, 
thus providing material for functional and 
bacteriological study. 

Coffey has expressed himself several 
times as disappointed that his operation 
had not found a wider field of application. 
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Up practically to the present time, no 
one has undertaken ureteral transplanta- 
tion to the bowel for any condition other 
than exstrophy of the bladder. He con- 
tinued his experiments in the hope of 
making the operation safe enough to 
permit its use as an alternative in car- 
cinoma of the bladder, and similar con- 
ditions. In 1925 he developed what he 
now calls “the tube method,” recently 
described in the following words: Mobilize 
and sever the ureter; insert a small rubber 
tube well up into the dilated ureter; place 
a strong linen thread around ureter and 
tube in order to anchor the tube, to close 
the ureter against intestinal infection, 
and to strangulate the ureter so that the 
tube may be automatically removed later 
on. After opening the intestine in the usual 
way, the small tube is passed through 
a stab wound in the intestinal mucosa 
and attached to a rectal tube which has 
been passed up by way of the anus. 
Traction on the rectal tube will draw the 
ureter into the intestinal wound prepared 
for its reception. This accomplishes sub- 
mucous implantation of the ureter in 
exactly the same way as if no rubber 
tube were inserted in it. Coffey remarks: 


By the use of the tube to transmit the urine 
through the edematous tissues surrounding 
the anastomosis, the kidney functions just as 
if the ureter was brought out through a loin 
wound or through an abdominal wound. There- 
fore, it appeared that both ureters might be 
implanted simultaneously with the same degree 
of safety that accompanied the implantation 
of one ureter, and there seemed to be no good 
reason why, in certain cases at least, the 
bladder could not be removed and the ureters 
implanted, making a complete operation at 
one sitting. 


This technic was employed by George 
Gilbert Smith in 10 cases of inoperable 
cancer of the bladder. He reports that 
though the procedure suggested by Coffey 
was of value, so far at any rate as the 
use of the indwelling tube was concerned, 
but he deprecated the idea of bringing 
both ureters through the same incision 
in the bowel wall, “‘inasmuch as_ this 
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method causes the right ureter to be 
strung across the pelvis like a clothes 
line, and invites intestinal strangulation.” 
Smith found that dealing with otherwise 
healthy children, as in most cases of 
bladder exstrophy, is a fundamentally 
different proposition from dealing with 
the majority of sufferers from carcinoma 
of the bladder, i.e. elderly people, con- 
stitutionally much depleted, who have 
little physical reserve or resistance and 
upon whom wounds cannot be expected 
to heal readily. To remove the bladder 
and implant the ureters in the rectum, 
“which has to be done at one sitting if 
done at all,” is a very extensive procedure 
under the best conditions, and will prove 
too great an ordeal for most subjects of 
bladder carcinoma. 


SUMMARY OF HISTORICAL DATA 


Maydl. Up to the work of MaydI trans- 
plantation of the ureters into the bowel 
had been uniformly unsuccessful. Maydl’s 
technic was the first making any attempt 
to provide against regurgitation of the 
bowel content up the ureter. Its chief 
lack was the failure to guard in any way 
against direct contact of the ureteral 
orifices with the fecal current. This greatly 
enhanced the dangers of infection. Yet 
the idea of preserving and transplanting 
the ureteral orifices with their normal 
anatomical valves intact was a distinct 
advance over anything which had been 
done in the past. 

Bergenbem. The contribution of Ber- 
genhem consisted in transplanting each 
ureter separately, each with its normal 


valve intact; and more important still, in ° 


performing the operation extraperitoneally, 
which considerably lessened the immediate 
operative risk. Peters’ technic does not 
vary from Bergenhem’s in any essential 
particular. 


Fowler and Martin. The method 


employed by Fowler followed the principles 
of the Maydl procedure; that of Martin 
those which underlay the work of Bergen- 
hem. Both of these operators introduced 
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a new element by realizing the necessity 
of providing valve formation when the 
ureters were to be directly transplanted 
into the sigmoid. Martin was the first 
operator to advance the idea of suturing 
the ureter within the rectal wall. Both 
Fowler and Martin failed to realize the 
necessity of preventing direct contact of 
the ureter with the infected bowel content. 

Coffey. The technic elaborated by Cof- 
fey is but a slight modification of that 
put forward by Martin. Martin embedded 
the ureter in the rectum adjacent to the 
mucosa, and sutured the rectal muscula- 
ture directly over it. Coffey proceeded upon 
the conception that the passage of the 
fecal current would exert pressure upon 
the ureteral opening in the bowel wall, 
thus closing it against the downward 
passage of feces. This would produce a 
valvular effect which would minimize 
ascending infection. Yet, in common with 
those who preceded him, Coffey exposes 
the cut edge (that is, the ureteral orifice) 
to direct contact with the bowel content. 
Reviewing these various procedures, it 
appears to me that the chief cause of 
failure has been the lack of protection from 
fecal contact afforded to the tissues of the 
ureter itself. 

Therefore, the greatest obstacles to be 
surmounted in the transplantation of the 
ureters are: (1) Direct contact of the end 
of the transplanted ureter with the feces; 
(2) the lack of a canal or passage which 
would assist in avoiding this contact; (3) 
the non-existence of any valve or structure 
exerting valvular action. The requirements 
of a satisfactory technic are therefore: 
removal of the ureteral orifice as far as 
possible from direct contact with fecal 
material, and closure by pressure of any 
possible avenue of infection. To meet these 
requirements I have devised the following 
technic: 


AUTHOR’S TECHNIC 


The animals used were dogs subjected 
to several days’ starvation before opera- 
tion. Also 114 oz. of castor oil twenty-four 
hours before operating. A soft soap enema 
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was given at 8 A.M. and one immediately are held by means of sponges wet in saline 
before operation. solution. This exposes the rectum, bladder 
Incision is in the midline, extending and ureters (Plate 1, No. 2). The bladder 


rectum 


(stump 


urejTer 
f- 
| transfixed 


P Didusch 1929 
Pate 1. Author’s method. 


1. Incision is made in midline, through skin and fat; recti muscles separated by handle of scalpel. 

2. Gauze pushes intestines upward, holding them out of operative field; rectum exposed; ureters can be 
seen passing downward to bladder, which is visible in lower angle of wound. 

3. Bladder is drawn downward and outward; ureters can be seen at their point of entry into bladder wall. 

4. Left ureter divided and stump transfixed; right ureter caught between two clamps in act of being divided. 


about 6 inches from the pubis (Plate 1, is now grasped by an Allis clamp and 
No. 1), through skin, musculature and drawn outward and downward from the 
peritoneum. (In the human subject only pelvic cavity, exposing the point of 
skin and musculature should be incised, entrance of the ureters into the bladder 
respecting the peritoneum.) A self-retain- wall (Plate 1, No. 3). The ureters are 
ing retractor is inserted and all bleeding clamped close to the bladder, and a second 
vessels clamped and ligated. The intestines clamp placed slightly above the first. In 
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placing this second clamp great care must 
be exercised not to traumatize the ureteral 
tissues. The ureter is divided between the 


right 
ureter 


bladder 
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tion being sedulously avoided, and partic- 
ular attention being directed to the 
preservation of the small artery which 


catheter 
“freeing ureter 
suture tohold 5 
catheter 
in ureter 
\ 
Wm P Didusch | 


Piate 1. Author’s method. 


1. Ureters freed as high up as possible (for a distance of 8 or 9 cm.). 
2. End of ureter held by two fine mosquito clamps; ureteral catheter about to be passed into open Iumen of 


ureter. 


3. Catheter passed into ureter for distance of about °4 inch. 
4 


4. Two sutures passed through fibrous coat of ureter. 


5. Sutures tied to hold catheter firmly in place. 


clamps, and the vesical stump ligated and 
transfixed by suture (Plate 1, Nov 4). 

} The second step in the procedure is the 
freeing of both ureters for a distance of 
8 or 9 cm., almost to the renal pelves. 
This dissection should be carried out with 
the'utmost care, all unnecessary manipula- 


accompanies each ureter (Plate 11, No. 1). 
When freed, the clamp upon the end of the 
ureter is replaced by two mosquito clamps 
which are placed very carefully so as to 
grasp only the thin fibrous coat, holding 
the lumen of the duct free and unob- 
structed (Plate u, No. 2). A No. 6 or No. 7 
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ureteral catheter is now inserted for a_ the catheter, as the insertion of a catheter 
distance of about 5 cm. This insures a_ even the slightest degree larger than the 
gradual curve in the direction taken by the lumen will induce pressure upon the blood 
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Prate 1. Author’s method. 


1. Hemostat being plunged through mesentery between two vessels, to make opening for reception of rub- 
ber-covered clamp about to be placed upon rectum. 

2. Bladder returned to its position in abdominal cavity; stay-sutures have been placed on either side of 
rectum to act as landmarks for position of incision to be made for reception of ureters; rubber-covered clamp 
in position on rectum; purse-string suture set in below clamp, suture needle having been passed through serosal 
and muscular coats, but not mucosal lining of bowel. 

3. Large-caliber needle attached to hyperdermoclysis outfit being plunged through area encircled by purse- 
string suture, for irrigation of rectum by mercurochrome solution. 

4- Closure of opening left by withdrawal of needle by drawing up purse-string suture. 


ureter, and prevents any kinking (Plate vessels with inevitable necrosis and failure 
il, No. 3). The exact dimensions of the of the operation. A catheter of proper size 
ureter must be considered in selection of _ being in place, it is held in that position by 
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three No. ooo chromic catgut sutures means of a syringe, but re-testing at this 
(Plate 11, No. 4). It is important that these point is necessary, inasmuch as the epithe- 
sutures transfix the ureteral tissue as lial layer of the ureteral wall sometimes 
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Piate tv. Author’s method. 


Technic of ureteral transplantation on right side; that on left side is carried out in same manner. 

1. Making incision through serosa and muscularis down to mucosa of bowel wall. Incision is made Iength- 
wise of rectum between two stay-sutures previously placed on right side. 

2. Muscularis being separated from mucosa by means of scalpel handle. 

3. and 4. Ureter, with inserted ureteral catheter, carried to upper angle of incision in rectal wall and fixed 
in position by stitches passed through fibrous coat of ureter but not through catheter. 

5. Muscularis sutured over catheter to form tube; small opening made in rectal mucosa through which 
ureteral catheter will be passed. 

6. and 7. Continuous suture run around entire circumference of mucosal orifice to insure permanent patency. 

8. Ureteral catheter being passed through orifice in rectal mucosa into IJumen of rectum. 


close to the cut end as it is possible to buckles so much as to occlude the orifice. 
place them (Plate 11, No. 5). Suturing All the preceding manoeuvers are carried 
accomplished, the catheter is tested to out alike for both sides. 

make sure that it is patent. It should, of In the third step of the procedure, 
course, have been previously tested by attention is directed to the sigmoid. 
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This is drawn up into the wound until mately 14 to 15 cm. from the anus. The 
its mesenteric attachment is exposed. An hemostat is plunged through the mesen- 
area in the mesentary is now selected teric attachment, preparing the way for 
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Wm. PD idusch IG29 
Pirate v. Author’s Method. 


1. Incision in rectal wall completely sutured, showing ureter entering at upper end. 

2. Operation completed for both sides, ready for closure of abdominal incision. Rectum returned to nor- 
mal position. Ureters can be seen entering rectum on either side. 

3. Longitudinal section (semi-schematic) showing ureter with inserted ureteral catheter in position. After 
removal of catheter artificially constructed tube will act as valve when compressed by passage of feca current. 


where a hemostat can be passed between the applications of a rubber-covered clamp 
two vessels, the point chosen being approxi- (Plate u1, No. 1). This clamp shuts off the 
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rectum from the upper portion of the 
bowel but is sufficiently high up (14 to 
15 cm. above the anus) to afford abundant 
room for the transplantation of the ureters. 
After placing the clamp, a purse-string 
suture is set In upon the outward curve of 
the bowel wall, the needle being passed 
through but two of its coats, that is, 
down to, but not through the mucosa 
(Plate 1, No. 2). A large-caliber needle 
connected with a one-quart hyperder- 
moclysis outfit, is now thrust through 
the space encircled by the purse-string 
suture. Through this needle 500 c.c. of 1 
per cent mercurochrome solution is allowed 
to flow into the rectum, thoroughly 
cleansing and disinfecting it. (Plate 101, 
No. 3.) During the passage of the solution, 
while it is inflating the rectum, gentle 
massage upon the rectal wall is performed. 
This assists in saturating the rectal mucosa 
with the solution, which then passes out 
through a rectal tube previously left in 
position. The irrigation completed, the 
needle is withdrawn, and the puncture-hole 
immediately obliterated by drawing up of 
the purse-string suture (Plate 111, No. 4). 
Two stay-sutures (shown in Plate 111, 
No. 2) are set in either side of the rectal 
wall, serving not only to hold the rectum 
upward, but also as landmarks to indicate 
approximately the position of the incisions 
about to be made in the rectal wall. 
The incision is made between the two 
stay-sutures, lengthwise, through serosa 
and muscularis, but leaving the mucosa 
intact. In making the incision great care 
must be exercised not to injure the vessels 
or in any other way to impair the blood 
supply (Plate iv, No. 1). The edge of the 
incision is now picked up and serosa and 
muscularis carefully separated by blunt 
dissection from the underlying mucosa, 
the separation being carried for a distance 
of about 1 cm. on each side (Plate 1v, No. 2). 
The ureter with catheter inserted is 
brought to the upper angle of the incision 
in the bowel wall, where it is placed in 
direct contact with the mucosa. A suture 
of No. 000 chromic catgut is passed through 
serosa and muscularis of rectal wall and 
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through the thin fibrous coat of the ureter, 
transfixing the ureter in position (Plate 
tv, Nos. 3 and 4). Serosa and muscularis 
are then brought together over ureter 
and inserted catheter, interrupted catgut 
sutures being used. The catheter, extending 
beyond the cut end of the ureter, holds 
open an artificial tube or canal, continuing 
to within 2 cm. of the lower angle of the 
wound. When closure of this tube or 
has been completed to this distance, the 
edges of that portion of the wound still 
remaining open are held apart by two 
mosquito clamps, which grasp mucosa 
and muscularis, exposing mucosa. Note 
that up to this point in the operation the 
rectum has remained unopened. This 
greatly minimizes the chances of infection 
taking place. The surrounding organs 
exposed in the wound are now packed off 
with aseptic gauze and the exposed rectal 
wall painted with 2 per cent mercuro- 
chrome. By plunging a sharp bistoury 
through the musoca, an opening not more 
than 0.5 cm. in diameter is made at the 


-lower angle of the rectal incision (Plate 


iv, No. 5). To insure the permanent 
patency of this opening, it is “‘button- 
holed”’ by a continuous silk suture, en- 
circling its entire circumference (Plate 
1v, Nos. 6 and 7). When suture of 
the “golf hole” has been completed the 
catheter is inserted through it into the 
lumen of the rectum and passed out 
through the anus (Plate 1v, No. 8). The 
lower angle of the incision in the bowel 
is now sutured, completing its closure 
(Plate v, No. 1). The procedure in regard 
to both ureters is identical. The com- 
pleted operation, showing the position of 
both ureters, is depicted in Plate v, No. 2. 

The mechanical advantages obtained 
by the procedure just outlined are sche- 
matically represented in Plate v, No. 3. 
The ureter is shown entering the wall 
of the rectum between the serosa and 
muscularis above and the untraumatized 
mucosa below. The catheter is shown 
emerging from the cut end of the ureter 
and proceeding for a distance of about 
5 cm. between the two upper and the 
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under coats of the rectal wall, before it 
passes through the permanent “‘golf-hole” 
in the musoca into the lumen of the rectum. 
There is thus provided an artificial tube 
or canal some 5 cm. in length, which 
intervenes between the extremity of the 
ureter and the fecal canal. This artificial 
tube, after healing of the sutured incision 
and removal of the catheter, will present 
only its wall of thin rectal mucosa to 
the fecal current, so that it will be readily 
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compressed by the passage of this material, 
thus affording a valvular action. The 
desiderata mentioned in a preceding para- 
graph have thus been obtained. Direct 
contact of the ureteral orifice with the 
fecal current is eliminated, and a col- 
lapsible tube with valvular action pro- 
vided, minimizing the chances of infection. 
I wish to thank Dr. Clyde Deming and 
Dr. Vincent Vermoaten for their whole- 
hearted cooperation and assistance. 
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THE CAUSATION, PREVENTION & TREATMENT OF 
POSTOPERATIVE DISTENTION OF THE ABDOMEN* 


Epcar A. VANDER VEER, M.D. 


ALBANY, 


HERE probably is no more serious 

complication that confronts the 

abdominal surgeon than that of an 
acute intestinal obstruction, no matter 
what its cause, following some abdominal 
operation. Though this condition is called 
by various names, such as acute dilation 
of the stomach, ileus paralyticus, dynamic 
ileus, pseudo-ileus, the situation is always 
the same, namely, an enormous distention 
of the stomach or intestines without seem- 
ing power on their part to overcome it. 
The record made by the American Asso- 
ciation of Obstetricians, Gynecologists 
and Abdominal Surgeons in assisting in 
clearing the way for a better understanding 
of surgical abdominal lesions is one in 
which we may feel a sense of good work 
accomplished at a time when progress 
everywhere in our profession has been so 
great, and yet to the active abdominal 
specialist there comes the full realization 
that in some channels we have much to 
understand to make more positive our 
saving of life. 

What can we do to help the earnest 
research workers to unravel the hidden 
truths that bear upon the suddenly dilated 
stomach, the intestinal obstruction of the 
upper half of the intestinal tract and death 
after a most satisfactory operation? What 
is more distressing, when making the first 
morning visit, to have the house surgeon 
approach somewhat hurriedly with the 
statement, “Mrs. W., whom you left in 
such a fine condition last evening, has 
within the past hour given me much 
anxiety. I do not like her symptoms, and 
may we visit her at once?” We see the 
patient and recognize immediately a case 
of an acutely dilated stomach or upper 
intestinal tract. As we study her appear- 
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ance and the chart and recorded history 
we realize the desperate condition this 
patient is now approaching, and it exhausts 
our physical makeup and mental power 
more than the half dozen major operations 
performed the preceding day, And why? 
Because our line of treatment and that of 
many excellent operators has brought 
such a sad mortality. Sir Astley Cooper as 
early as 1823 in the London Lancet wrote 
upon the subject of acute intestinal 
obstruction, and ever since that time acute 
dilation of the abdomen has been in the 
fore in our surgical meetings. 


CAUSATION 


An acute intestinal obstruction may be 
due to one of three causes: It may be 
purely mechanical in character, due to a 
band of adhesions, a kinking of the bowel, 
or some other cause where the obstruction 
is purely mechanical in character and not 
due primarily to some pathological condi- 
tion in the bowel or abdominal cavity. 
The treatment here, of course, is immediate 
operation as soon as the condition is 
recognized. With this type of obstruction 
this paper does not concern itself. The 
second type of acute intestinal obstruction 
is that following a local or general peri- 
tonitis occurring either before or after the 
abdominal operation, and the third type 
of acute intestinal obstruction is that for 
which in lieu of a better term we use the 
name paralytic ileus or intestinal paresis. 

Postoperative distention is most fre- 
quently due to paralysis or obstruction. 
In either event there is a failure of 
intestinal contents to move forward. If 
the obstruction is mechanical we have the 
protective mechanism of reverse peri- 
stalsis and vomiting. If it is paralytic this 


* Read at the 41st annual meeting of the American Association of Obstetricians, Gynecologists and Abdominal 
Surgeons, Toronto, Sept. 10-12, 1928. 
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protective mechanism does not come into 
play; for the same forces that prevent 
onward peristalsis also prevent reverse 
peristalsis. In either event we have the 
absorption of intestinal contents with 
their concomitant effect on the metab- 
olism of the individual. 

When, at the time of operation, peri- 
tonitis has obviously begun, we can be 
fairly sure of an acute distention of the 
intestine later on. But this is a condition 
that the abdominal surgeon is not respon- 
sible for unless he has been careless in his 
technique, and while it does cause anxiety, 
it should not cause as much as when it 
appears unexpectedly and upon one of 
our most important cases. 

Another cause of postoperative disten- 
tion is unnecessary exposure of the abdom- 
inal viscera. Rough handling of the viscera 
plays an important part in postoperative 
abdominal distention. The abdominal 
viscera are delicate organs, and it is there- 
fore reasonable to assume that they will 
resent any undue familiarity with them in 
the way of rough handling. 

Furthermore, after a prolonged opera- 
tion where much repair work has been 
done, the probabilities of acute dilatation 
are much greater, though we handle the 
intestines and other abdominal organs as 
gently as possible. Naturally the nerves 
of the intestines resent this prolonged 
handling and take this method to show 
their resentment. 

Excessive hemorrhage, causing an 
anemic condition of the intestines, is a 
causative factor that must not be 
overlooked. 

Another type is unquestionably due 
to an absorption of a certain amount of 
toxins from an overloaded intestine which 
has not been properly cleaned before 
operation. 

Again there is a type to which we can 
give no reasonable explanation, and in 
which, even after an autopsy, we can find 
no cause, and which we must ascribe to 
some nervous peculiarity on the part of 
the patient. 


Whether the type of anesthesia used 
(chloroform, straight ether, ether and 
oxygen, nitrous oxide and oxygen) enters 
into the causation has never been sus- 
ceptible of demonstration. Other causes 
advanced for this condition are: 

1. Drainage of the abdominal cavity, 
packing abdominal cavity with gauze 
during operation. 

2. Too much surgery performed at one 
operation. 

3. A too superficial examination of the 
patient before operation to determine 
whether any nervous defects are present. 

Any or all of these factors may enter 
into the causation of the condition which 
we are discussing. 


PREVENTION 


As regards the prevention of this con- 
dition, I believe first of all that the ma- 
jority of us are inclined to do too much 
surgery in the abdominal cavity at one 
operation. Because mechanically it is so 
comparatively easy to do a hysterectomy, 
cholecystectomy and appendectomy at 
one operation, is no reason that we should 
do so even on the most robust of our 
patients. I would prefer to perform two 
or three operations on one patient at 
different times, than to perform them 
at one sitting and have him subsequently 
run the risk of developing a paralytic 
ileus with its attending dangers and 
worries. In other words, the less surgery 
we do in the abdominal cavity at one 
time, the better. Also a thorough examina- 
tion of the patient before operation is very 
essential and as little and as gentle handling 
of the abdominal organs as is possible. 


TREATMENT 


The treatment of postoperative dis- 
tention is most disappointing, and but 
seldom successful, especially in the cases 
of postoperative ileus, and it is that 
particular class of cases to which I wish 
to call attention, together with the line of 
treatment followed in our clinic. In the 
treatment of these cases we are con- 
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fronted with factors not often considered. 
I refer to certain metabolic changes that 
occur in intestinal stasis. For the past 
four years I have been following every 
such cases with detailed metabolic studies 
and am convinced that the following 
sequence of events occurs. First there is a 
decrease in the plasma chlorides followed 
by an increase in the non-protein nitrogen 
of the blood, both of which are associated 
with an increase in the carbon dioxide 
combining power of the blood plasma. 
A rising non-protein nitrogen is a serious 
omen and when it reaches 100 mg. or more 
the patient seldom recovers. I have found 
this simple observation of great prog- 
nostic value and estimating the non- 
protein nitrogen is one of the first things 
I always do in all cases of intestinal stasis. 

Without going into detail it is sufficient 
to say that we have abundant experi- 
mental and clinical evidence that these 
metabolic changes are primarily of intes- 
tinal origin and that they can and do 
exist with little if any kidney impairment. 

Reduced to terms of practical post- 

operative management the appreciation 
of this changed metabolism becomes of 
supreme importance. It is not enough 
that we direct our efforts toward releiving 
the stasis. We must also treat this altered 
metabolism. 
_ In the face of a definite paralysis I do 
not believe surgical pituitrin is of much 
help. Occasional cases may be benefitted 
but as a routine it fails. These patients 
should have rest and to this end I avoid 
cathartics. Hot packs are applied over the 
entire abdomen and changed hourly except 
when the patient is sleeping; in such an 
event he is never disturbed. 

The rectal tube and repeated enemas 
are useful in relieving the lower bowel 
but for distention high up they are useless. 
The fluid intake is maintained by saline 
given subcutaneously. 

These are the usual and _ accepted 
methods of treatment and without mini- 
mizing their importance, I believe the 
proper management of the altered metab- 
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olism offers the patient more in the way 
of beneficial therapy than repeated enemas 
and hot packs. 

We try to anticipate this complication 
in every abdominal case and knowing 
that the first change to occur is a decrease 
in the blood chlorides, we order normal 
saline by rectum as soon as the patient is 
sufficiently conscious to retain the rectal 
tube. This procedure is routine in all my 
cases and I believe it to be of immeasur- 
able value. By doing this the chloride 
level of the blood is maintained and the 
first step in a serious metabolic complex is 
avoided. 

If the blood chlorides are maintained 
the non-protein nitrogen will not rise 
and there will not be the same tendency to 
alkalosis. This point gives me an oppor- 
tunity to condemn the giving of sodium 
bicarbonate by rectum on the theory 
that it prevents acidosis. These patients are 
already suffering from an alkalosis, why add 
to the condition by giving more alkali? 

These simple procedures will save many 


-cases from more serious complications but 


the condition is often advanced when 
brought to us. Fortunately other measures 


are still at our disposal. Attempts have - 


recently been made to isolate the actual 
death dealing agent in intestinal stasis. 
These findings have confirmed what we 
have long suspected clinically, namely, 
that the higher up in the intestinal tract 
the stasis occurs, the more fatal and more 
rapid is its course. This is especially 
true in the region of the duodenum. 
Whether the poison is a toxin secreted 
by the duodenum mucosa or whether it 
is in the nature of a proteose remains to 
be seen. The essential feature is that it Is 


elaborated high up in the intestinal tract- 


and this furnishes the rationale for our 
so-called duodenal drainage. 

As mentioned before many of these 
patients do not vomit. There is no forward 
or backward movement of intestinal con- 
tents and the disturbed mechanism is 
furnished with no other alternative than 
the absorption of these toxic products. 
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We have, then, the indications for their 
removal and while gastric lavages may 
help if done repeatedly, it is annoying 
to the patient and surgeon alike and for 
this reason is too often postponed. 

I believe a far better procedure is to 
insert a small rubber duodenal tube 
through the patient’s nose into the stomach 
and duodenum and by the principle 
of syphonage institute continuous drain- 
age. The outer end of this tube must 
be kept lower than the stomach and can 
be fastened to a bottle at the side of the 
bed. The tube may be kept in place for 
several days and during this period the 
patient is allowed to take water by mouth 
as desired. The water temporarily satisfies 
his craving for fluids, dilutes the toxic 
secretions and with the aid of the 
tube favors continuous drainage. The 
nurse is furnished with a piston syringe 
and, if necessary, keeps the Iumen of the 
tube open by occasionally forcing salt 
solution into the duodenum. This can be 
done and the patient not awakened. 

We very rarely now perform a jejunos- 
tomy in these cases, preferring the use 
of the duodenal tube, and in my opinion 
obtaining better results with less danger 
to the patient. We have had no experience 
in the treatment of these cases by any 


~serum, and while these may be of some 


value, their employment is as yet in the 
experimental stage, and the reports of 
their use are not very encouraging. Nor 
have we had experience with spinal anes- 
thesia, as recommended by Mayer in 1922, 
and would rather advise against it as the 
risk incurred does not seem commensurate 
with the advantages which are claimed 
for this course of treatment. 

I would like here to report briefly three 
cases in which we have used this treatment. 


CASE HISTORIES 


Case 1. J. S., aged sixty, pyloric stenosis. 

Physical examination before operation 
showed patient normal for a man of his years. 
Blood pressure 160/90. 

Operation: Posterior gastroenterostomy. No 
particular difficulty about operation. 


Patient did well for forty-eight hours, no 
nausea or vomiting, or even gastric distress; 
temperature and pulse normal. At the end of 
forty-eight hours, slight rise in temperature 
and pulse. Abdomen, especially in the epi- 
gastric region, slightly distended. Enema 
relieved distention. Non-protein nitrogen 540. 
At the end of the following twenty-four 
hours the patient commenced to have hic- 
coughs with feelings of nausea though no 
actual vomiting. But the epigastric region 
commenced to show that distended con- 
dition which obtains in acute dilatation of the 
stomach. 

It was very evident that the patient was 
developing a case of acute dilatation of the 
stomach. The Levine tube was inserted through 
the right nostril and gastric drainage and 
lavage begun. The patient remained in about 
the same condition for ~~ s when he 
gradually improved and .. ad recovery. 
The drainage recovered uring twenty- 
four hours. This patient alsc or the first few 
days felt so comfortable with the tube in that 
whenever it was removed, he begged to have 
it replaced. The tube remained in the duode- 
num for ten days. I am of the opinion that 
the use of this tube in this case, and with the 
continuous drainage which it maintained, 
saved his life. 


Case u. Mrs. S. E., aged fifty-eight, 
acute appendix. 

Patient did very nicely for twenty-four 
hours when temperature and pulse began to 
rise and abdomen to distend. Levine tube 
immediately introduced into duodenum and 
large amounts of fluid, finally becoming fecal 
in character, recovered. 

Patient died at the end of another forty- 
eight hours and at autopsy nothing abnormal 
was found save a few coils of distended intes- 
tine. There was no mechanical obstruction, 
no peritonitis and the appendicular wound 
was nicely healed. This was surely then a case 
of paralytic ileus but from what cause was 
never determined and while the use of the 
Levine tube made the patient much more com- 
fortable it did not save her life. 


Case mi. J. N. aged forty-five, interval 
operation for a chronic appendix (usual 
operation). 

Good convalescence for forty-eight hours 
when signs of a paralytic ileus began to develop. 
Rise in temperature and pulse, gradually 
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distention of abdomen, soft in character, not 
hard as in peritonitis, and some feeling of 
nausea. N.P.N. 40. 

Levine tube was immediately inserted and 
left in for forty-eight hours. Drainage at first 
was bile stained, then bile and then frankly 
fecal. Stomach was washed out every six hours 
with plain water and at end of forty-eight 
hours drainage became less fecal in character, 
and patient passed some flatus per rectum. 
Patient was then fed small quantities through 
tube which was retained. Tube was _per- 


manently removed at end of another twenty- - 


four hours and from then on patient made 
an uneventful recovery and has remained 
well ever since, two years. 

In this case there was no mechanical obstruc- 
tion because there was no tumor mass to be 
felt and no reverse peristaltic movements of 
the bowels. 


The technique of this method has been 
worked out by myassistant, Dr. Nelms, and 
myself; in fact he first suggested the proce- 
dure to me and should be given much credit. 

So far my colleagues and I have had 15 
cases of abdominal distention in which I 
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have used this method; 10 of these have. 
recovered and 5 have died. But I am 
firmly convinced that of the 10 who 
lived, 5 at least would have died by the 
ordinary treatment of jejunostomy, etc. 

Some years ago Dr. Willy Meyer wrote 
an article on this subject in which he 
advocated the use of a tube somewhat 
larger than the Levine tube, but not in the 
same way as I have outlined here. 

In conclusion I make a plea for more 
conservatism in abdominal operations and 
wish to emphasize the fact that post- 
operative distention of the abdomen is 
most always accompanied by intestinal 
stasis. As a result of this stasis we have 
absorption of intestinal contents resulting 
in the metabolic triad of low blood 
chlorides, high non-protein nitrogen and 
an increase in the carbon dioxide combining 
power of the blood plasma. The indications, 
therefore, are to maintain the blood chlo- 
rides by vigorous chloride therapy and to 
remove the toxic intestinal contents by 
continuous duodenal drainage. 
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DIAGNOSIS & TREATMENT OF 
ACUTE INTESTINAL OBSTRUCTION 


INVOLVING THE SMALL INTESTINE* 


Byrp CHARLES WILLIS, M.D., F.A.C.S. 


ROCKY MOUNT, N. C. 


tion of acute small bowel obstruction, 
the early diagnosis of which is of great 
importance in saving human life. 

Haggard! quoting Sir William Taylor 
states: ““The mortality in primary acute 
intestinal obstruction is nearer 60 per 
cent than it is 34 or 40 per cent, as usually 
given.” The cause, type or location of 
obstruction in small bowel, whether simple 
or strangulated, seem to make little 
difference in the symptoms, but does 
influence the rapidity and gravity of the 
disease. The early symptoms that should 
lead to a probable diagnosis are abdominal 
pain, nausea, vomiting, prostration, early 
pulse and temperature normal, tempera- 
ture sometimes subnormal. The pain may 
follow a period of discomfort and general 
depression. The character of the pain is of 
great importance. Peristaltic pains are 
rhythmic, increasing in intensity and 
coming at regular intervals, with short 
periods of relief for the first twelve or 
twenty-four hours, when paresis may set 
in, pains gradually disappearing, followed 
by abdominal distention, periodic vomit- 
ing, cold, leaky skin, rapid and weak 
pulse. The pain is usually around the 
umbilicus or epigastrium. With epigastric 
pain, we realize the importance of ruling 
out coronary disease in patients over 
forty years of age and have it differentiated 
when necessary by an electrocardiogram. 
Nausea is very transient and is of less 
significance than vomiting. The first vomit- 
ing is projectile, with rapid emptying of 
stomach contents, and unless fluids are 
withheld, bile, followed by stercoraceous 
material, is expelled. The extent of pros- 


"Te paper is limited to the considera- 


tration depends upon the amount of 
vomiting, violence of pain, and the pres- 
ence of actual strangulation with vascular 
disturbance. The important matter is 
to recognize the obstruction, withhold 
devastating purges and seek early opera- 
tive relief. The textbooks give a very full 
symptomatology, and when all of these 
are present the patient is in extremis. 
It is important to know the early signs of 
intestinal obstruction. The triad of obsti- 
pation, vomiting, and rhythmic abdominal 
pains is sufficient on which to base an 
early diagnosis, especially in a patient 
previously operated upon abdominally 
or who has an old hernia. The vomiting 
and the colicky abdominal pains should 
excite suspicion; repeated enemas, two 
or three, the last two without results, 
confirm the diagnosis. It is a pity that 
enemas cannot be popularized and given 
in pill form with as much ease as are 
purges, for thereby the mortality in acute 
abdominal diseases would be greatly re- 
duced. It is better to explore an abdomen 
and find it negative than not to explore 
and find obstruction at autopsy. 

Dr. C. T. Smith, of Park View Hospital, 
in a recent paper before the Fourth 
District Medical Society, summarizes the 
urine and blood findings in obstruction 
as follows: “The presence of albumin, 
casts, and blood in the urine are fairly 
constant findings in acute intestinal ob- 
struction. The blood urea will increase 
after twenty-four hours, and a persistent 
rise makes the prognosis grave. The total 
leucocyte count is apt to be misleading. 
The differential polymorphonuclear count 
is more reliable.’’ He further states, “The 


“From the Surgical Service Park View Hospital. Read before the general session of the North Carolina Medical 
Association, Greensboro, N. C., April 19, 1929. 
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temperature, pulse and blood pressure 
form no criterion as to the illness of the 
patient or his chance of possible surgical 
recovery.” 

In the past fifteen years 134 patients 
suffering with acute small bowel intestinal 
obstruction have been admitted to Park 
View Hospital to the service of Drs. Boice 
and Willis and operated upon by both or 
one of them. It is more imperative to 
operate upon these patients as soon as 
the diagnosis is made than in acute 
appendicitis; many operations were per- 
formed around and after midnight. Twenty 
two, 16 per cent, of these died following 
operation, 2 of them on the operating 
table. None was denied operation, no 
matter how desperate the condition. 
We have further divided the deaths into 
institutional, in the hospital forty-eight 
hours, and non-institutional, under forty- 
eight hours. Fourteen died after forty- 
eight hours (institutional deaths) and 8, 
under forty-eight hours (non-institutional 
deaths). Forty-two of these patients were 


enterostomized, and among these, 17 of the - 


deaths occurred. The high death rate in 
this class of case is probably due to their 
more desperate condition. Six had simple 
enterostomy with aspiration of bowel 
content and immediate closure of opening 
in bowel. One of these died. 

The immediate anatomical cause of 


‘the obstruction was a band or bands in 


39, adhesions in 31, intussusception in 3, 
femoral hernia in 7, inguinal hernia in 46, 
paresis in 2, stricture perforation in 2, 
simple stricture 1, caught in appendix 
abscess wall 3. Fifty-seven of these 134 
patients had been operated upon abdomi- 
nally; 43 of the 57 had been operated upon 
from months to years previously, and 
14 were still in the hospital when the 
obstruction developed. Nearly 42 per 
cent had been operated upon abdomi- 
nally. Ninety-six, 71 per cent, of these 
134 obstruction cases had either been 
operated upon abdominally or had herniae, 
the latter containing partially strangulated 
small bowel. There were 3 deaths among 
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the 46 incarcerated small bowel inguinal 
herniae, and 1 death in the 7 femoral 
herniae. The mortality was 7.5 per cent 
in the inguinal and femoral hernia patients. 
In 10 patients it was necessary to resect 
or repair the bowel. 

It is difficult to say definitely just 
when complete obstruction takes place 
in any patient. Symptoms may be present 
but obstruction not occur for many hours 
after onset. We have assumed that the 
obstruction began with the beginning of 
symptoms. In the case of incarcerated 
small bowel in hernia it is fairly accurate 
to date the time from descent into hernia. 

According to the time elapsing between 
beginning of symptoms and operation, 
the deaths in the various periods were 
as follows: 

Cases Deaths 


27 I 
Time not recorded................. 23 2 


Among those that were enterostomized 
the deaths in similar periods were as 
follows: 

Cases Deaths 


Less than 24 hours...... 3 o 
Time not recorded................- I o 


The treatment of all these cases has 
been similar because my associate, Dr. 
E. S. Boice, and I many years ago arrived 
at the opinion that these patients needed 
normal saline early and in large amounts. 
They did not do well if allowed water 
by mouth. Our first enterostomy was 
done in 1919 to evacuate the large amount 
of liquid feces above an obstruction. We 
decided to sew in the catheter for drainage. 
This was largely empirical treatment, 
but its virtues and the correctness of 
our observations have been proved by 
the splendid work of Orr and Haden,’ 
Foster,® Foster and MHausler,! Mclver 
and Gambel,’* Trusler,® McVicar and Weir,’ 


and others, in their recent experimental and 
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chemical studies in obstruction. We 
have added dextrose solution intravenously 
and rectally, but otherwise have made 
no change in treatment for years. 

Foster divides obstruction simply into 
two classes, as follows: (1) “Such cases 
as bands and adhesions which cause acute 
simple obstruction of the continuity of 
the gastrointestinal tract without primary 
vascular derangement; (2) Those, such 
as volvulas, incarcerated herniae, and 
intussusception, in which there is a variable 
length of intestine obstructed as well as 
an interference of the vascular supply 
to it.” This second group he has called 
acute intestinal strangulation. We con- 
sider this a very simple, satisfactory and 
workable classification. 

The essential treatment of all obstruc- 
tion, In our opinion, is to combat the dehy- 
dration, the loss of sodium chloride, the 
resulting alkalosis, rarely acidosis, the 
toxemia from strangulation, the kidney 
depréssion and finally, to reestablish bowel 
continuity. Operation is performed im- 
mediately unless the patient is too ill, 
when time should be taken for giving 
dextrose saline solution and the applica- 
tion of heat to improve the general 
condition.. This can often be done while 
preparations are being made in the operat- 
ing room. 

Subcutaneous or intravenous admini- 
stration of normal or of 2 per cent saline 
(intravenously) in 3000 c.c. of water 
given in twelve hours, 1000 c.c. doses 
at four-hour intervals, will overcome the 
dehydration, and reestablish the sodium 
and chloride ion balance which, in turn, 
successfully combats the alkalosis. If 100 
gm. of dextrose are added to each 1000 
c.c. of saline solution, the kidney depres- 
sion will be overcome unless the kidneys 
have been greatly damaged. In giving the 
combined saline dextrose solution of this 
strength, it is necessary to administer it 
intravenously. Saline dextrose by rectum 
is used chiefly to cleanse the bowel. Its 
retention and absorption by the bowel is 
too uncertain to risk the life of the patient. 
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We start the subcutaneous use of saline 
simultaneously with the operation. 

Next in importance is the choice of 
anesthetic. This should be governed by 
the general condition of the patient and 
by the mechanical difficulties present, 
such as obesity and deep pelvic location. 
We have long recognized that the intra- 
abdominal obstruction cases of the same 
duration are more desperately ill than are 
those of incarcerated hernia which we 
classify as extra-abdominal. The reason 
for this we do not know unless it is due 
to the tightly constricting ring preventing 
the peritoneal absorption of the products 
of decomposition secondary to strangula- 
tion. We think the following case shows 
the lack of peritoneal absorption: 


A robust colored man, aged twenty-six, 
previously in good health, entered with large 
strangulated hernia of sixteen hours’ duration. 
Temperature 98.2°, pulse 82, systolic blood 
pressure 140, leucocyte count 8000, blood 
urea 45. At operation he was found to have 
6 feet, 8 inches of strangulated gangrenous 
bowel composed of ileum and cecum with 
their mesentery. On making incision through 
skin, there was distinct odor and discoloration 
of underlying tissue. When the sac was opened, 
dark bloody fluid with very offensive odor 
escaped. The bowel was hopelessly gangrenous. 
Since the patient’s condition seemed favorable, 
resection was thought feasible. A second 
low, right rectus, abdominal incision was 
made, cavity walled off, strangulated bowel 
released, and, to our great surprise, patient 
went into profound shock and died on the 
table before resection could be completed. 
Saline had been started as usual, and he was 
under ether anesthesia. We attributed his 
death to unknown toxin or histarmine. 


For all desperate cases and elderly 
persons, we use local anesthesia, sometimes 
supplemented by gas-oxygen; for others, 
ethylene or ether. We do not favor a high 
enterostomy without the release of the 
obstruction. In 2 cases in which we did 
this the patient died. Large quantities of 
material were drained off through the 
enterostomies but the patients never rallied 
sufficiently to warrant a second operation. 
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Postmortem showed one to have a simple 
band, and the other, short intussusception, 
the release of which would have added 
very little to the operative risk. Forty 
enterostomies were done upon the intra- 
abdominally obstructed, while only two 
extra-abdominally obstructed (herniae) 
were so treated, yet in many of the latter 
the bowel was apparently damaged as much 
as in the intra-abdominal obstructions. 
The incision is made at the point most 
serviceable for releasing the obstruction, 
which is done with as little trauma and 
as rapidly as possible. The enterostomy 
should be located in healthy bowel about 
10 or 12 inches above the obstruction, 
using two rows of simple purse string 
sutures, the first of which is passed through 
the tube, attaching it to bowel. It is 
important, on opening the bowel, to 
introduce a suction tube, and quickly 
and gently evacuate the contents of the 
bowel, passing the aspiration up and down 
the lumen. We agree with others that 
this material should not be allowed to 


enter the collapsed, “thirsty”’ bowel below. 


the point of obstruction. Making the 
enterostomy opening in the greatly dis- 
tended bowel, thus reducing the abdominal 
contents, often facilitates finding the cause 
of intra-abdominal obstruction. In a few 
cases several openings were made and 
closed immediately after aspiration. The 


-enterostomy tube is brought out at either 


end of the incision or through a stab 
wound, following the Mayo method 1 
the use of omentum about the tube. 
Following operation the bowel is irrigated 
with 2 per cent salt solution, oz. 2, every 
two hours during the next forty-eight 
hours. Morphine should be given in suf- 
ficient quantity to quiet peristalsis and 
patient. 

Cardiac and respiratory stimulants such 
as epinephrin, ephedrine, coramine, atro- 
pine, large doses of caffein sodium benzo- 
ate, wk others are given as indicated. 
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Gastric lavages are done when there is 
much vomiting. Fluids by mouth are 
withheld for twenty-four to forty-eight 
hours, and longer if indicated. These 
patients should receive large quantities 
of fluids, 3000 to 5000 c.c., subcutaneously 
or intravenously. Disagreeable gastric lav- 
age, except at the time of operation, Is no 
longer a necessity when obstructions have 
been released, oral fluids withheld and 
subcutaneous saline given in the amounts 
here stated. 


SUMMARY 


The factors of importance in acute 
intestinal obstruction are: 

1. Early recognition of acute intestinal 
obstruction which offers the greatest hope 
for lowering the mortality. 

2. The application of modern treat- 
ment, on the basis of our newer knowledge, 
to overcome the dehydration, alkalosis 
and kidney depression. 

3. Proper selection of anesthetic for 
the individual case. 

4. The judicious use of enterostomy 
in the healthy bowel above the obstruction, 
and not the empirical use of high 
jeyunostomy. 
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MEATOTOMY WITH SUTURE OF CUT EDGES OF SKIN 
& MUCOUS MEMBRANE* 


Epcar G. BALLENGER, M.D., F.A.C.S., OMAR F. ELDER, M.D. AND 


Harotp P. McDona_p, M.D. 


ATLANTA, GA. 


operation, is frequently neglected 

and often crudely done. A small 
meatus, 26 F. or less, should be incised 
when one or more of the following indica- 
tions exist: non_ specific urethritis, 
unusually persistent or recurrent specific 
or non-specific urethritis, frequency of 
urination or other urinary disturbances, 
for diagnosis and treatment of stricture, 
both congenital and acquired, for cysto- 
scopy and cysto-urethroscopic investiga- 
tions, and to lessen the tendency to hernia 
in boys when the meatus is very small. 
Hernia has been noticed in boys with a 
small meatus sufficiently often to lead us 
to think that it acts as a causative factor. 

The usual method of performing a 
meatotomy is simply cutting the meatus 
under local anesthesia to the desired size, 
usually 30 or 32 F. Some operators then 
wrap the penis with gauze and a bandage, 
and subsequently open the meatus with 
large sounds every few days to prevent 
the cut edges from healing together. 
Others apply Monsell’s solution, concen- 
trated silver nitrate or such agents to the 
cut surface to check bleeding, lessen pain 
on voiding and prevent the healing with- 
out the necessity of sounds. 

Among the disadvantages of meatotomy 
as performed in the usual way are: 

1. The painful tearing apart every day 
or so by sounds to prevent the edges from 
healing again. 

2. Hemorrhage is sometimes an annoy- 
ing feature in ordinary meatotomy opera- 
tions when caustic agents are not 
employed; this is usually more annoying 
to the patient than to the surgeon. 

3. The result is often not a normal- 
looking meatus. 


although a minor 


4. In those instances where caustic agents 
are used there is a tendency to contraction 
and later constrictions of the meatus. 


Fic. 1. Meatotomy. Inserts show method of closing 
mucosa to skin using uncut sutures as retractors to 
facilitate introduction of lower sutures. 


5. Not infrequently there is spraying of 
the urine. 

In order to overcome these disadvan- 
tages of meatotomy, as ordinarily per- 
formed, we began some time ago to suture 
the cut edges of the skin and mucous 
membrane with ten day, 00 chromic catgut. 
Since the adoption of this technique we 
have performed 119 meatotomies with 
results so satisfactory and so free from the 
usual disadvantages of the other methods 
that we are still enthusiastic about the 
suture method of meatotomy. 


TECHNIQUE 


Preliminary to the injections of novo- 
caine about 1% oz. of a 1 or 2 per cent. 
solution of novocaine is injected into the 
urethra and held for two or three minutes. 
This partially anesthetizes the mucous 
membrane so that the needle puncture 


Submitted for publication June 25, 1929. 
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can be made just on the inside of the 
meatus through the mucous membrane 
with less pain than through the skin. 
One of two drops of adrenalin solution is 
added to the novocaine to lessen the bleed- 
ing at the time of the operation and thus 
facilitate suture. After the incision is made, 
the first sutures are placed at the outer 
edges of the cut, catching only the skin 
and mucous membrane in the sutures. 
Reaching the deeper part of the mucous 
membrane is made easier by temporarily 
leaving the 2nd or 3rd stitches long and 
using them as retractors to open up the 
meatus and expose the inner margin of 
the mucous membrane. (See Fig. 1.) 

In our experience, meatotomy per- 
formed in this way is definitely superior 
to the other methods. The operation 
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requires five or ten minutes longer, but 
the final results more than justify this 
slightly longer time. Occasionally the shape 
of the glans penis and meatus make it 
desirable to cut the upper, not the lower, 
part of the meatus. 

The advantages of this method are: 

1. Healing is more prompt. 

2. There is no necessity of passage of 
sounds to keep the meatus open while 
healing. 

3. There is less pain and practically no 
hemorrhage. 

4. There is no tendency to become 
narrow again as with the usual methods. 

5. After the absorption of the sutures 
there is no spraying of urine. 

6. The cosmetic and final results are 
better. 
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SODIUM ISO-AMYL-ETHYL BARBITURATE 


SODIUM AMYTAL IN THE PRELIMINARY PREPARATION OF PATIENTS FOR 
REGIONAL ANESTHESIA * 


J. T. C. McCattum, m.p. AND L. G. ZeERFAs, M.D. 


INDIANAPOLIS, INDIANA 


regional anesthesia is the result of 

improved technic in nerve blocking, 
better control of subdural anesthesia, and a 
general desire on the part of anesthetists 
and surgeons to avoid inhalation anes- 
thesia when possible. It follows that larger 
quantities of procaine are being used, for 
example, in nerve blocking, and that the 
toxic manifestation occasionally observed 
from the use of this drug may become 
increasingly important. 

Tatum, Collins and Atkinson,! and others 
have demonstrated the value of barbital in 
preventing acute cocaine intoxication in 
animals, and Loevenhart? and his associates 
have shown that the acute intoxication in 
animals resulting from procaine may be 
prevented by the use of barbital or sodium 
iso-amyl-ethyl barbiturate (sodium amy- 
tal). Isenberger* and his associates con- 
cluded from their work on dogs at the 
Mayo Clinic that sodium iso-amyl-ethyl 
barbiturate protected against convulsions 
resulting from the use of procaine, but 
that it did not prevent the depression 
brought about by overwhelming doses of 
procaine. They found that “the combina- 
tion of iso-amyl-ethy! barbiturate or other 
safe barbituric acid hypnotic, with prop- 
erly controlled ventilation, offers the 
greatest hope for the saving of life in 
cases of severe poisoning by procaine.” 

Beside the toxic manifestations occa- 
sionally observed from the use of procaine, 
there is the disadvantage of the psychic 
trauma associated with the operation. 
The average patient prefers to know little 
or nothing about the operative procedure; 
therefore, it becomes important to prepare 
the patient more carefully than when a 
~eneral anesthetic is to be given. 


, | ‘HE increasing use of procaine for 


Lundy? has reported the use of sodium 
iso-amyl-ethyl barbiturate in combination 
with other preliminary medication in 
730 surgical cases. In these, there was 
little, if any, delirium; nausea rarely 
occurred, and there were no respiratory 
difficulties. He considered preliminary 
medication employed brought the patient 
to the operating room with a good mental 
attitude toward local anesthesia whether 
the patient had favored it prior to the 
operation or not. 

In previous publications’ we have dis- 
cussed at length the use of sodium iso- 
amyl-ethyl barbiturate in surgical and 
non-surgical cases. Drabkin® and his asso- 
ciates, Weiss’ and others have also reported 
their experiences with the use of barbituric 
acid derivatives used in man for a variety 
of conditions. It is the purpose of this 
publication to report our experiences with 
a small series of surgical cases in which 
sodium iso-amyl-ethyl barbiturate was 
given prior to the local infiltration of the 
tissues with procaine. 


PREPARATION OF THE DRUG 


Sodium iso-amyl-ethyl barbiturate is 
prepared in a pure anhydrous form, and, 
when sealed in glass vessels for protection 
against moisture and carbon dioxide, a 
perfectly stable compound is assured, even 
when subjected to severe durability tests. 

The hydrogen-ion concentration of the 
preparation is adjusted so that a 10 per 
cent solution in triple distilled water will 
show pH values ranging between 9.5 and 
g.8. On animals this pH range has given the 
maximum anesthetic effect with a mini- 
mum degree of toxicity. These points, 
we feel, are important when the drug is to 
be injected into the blood stream. 


From The Lilly Laboratory for Clinical Research, Indianapolis City Hospital. Submitted for publication 
December 13, 1929. 
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ADMINISTRATION AND DOSAGE 


Sodium iso-amyl-ethyl barbiturate may 
be administered by mouth, rectally, intra- 
muscularly or intravenously. For rectal, 
intramuscular or intravenous injection, the 
drug is prepared by adding the anhydrous 
sodium salt to triple distilled sterile water, 
making a 10 per cent solution. The sodium 
salt should be thoroughly dissolved by 
gentle agitation, and the resulting solution 
should be essentially water clear. Solutions 
which are opalescent should be discarded, 
and a clear solution should not be allowed 
to stand exposed to the air for any great 
length of time if it is to be used for intra- 
venous injection. The rate of intravenous 
administration should not exceed 1 c.c. 
per minute. 

The patients were observed closely 
during the period of slow administration for 
their reaction to the drug. This individual 
reaction gave, in our opinion, the most 
valuable indication of the correct dosage 
required for the patient. As a rule, the 
patients went to sleep after the administra- 
tion of from 0.3 to 0.5 grams (414 to 714 
grains), though occasionally a patient 
required more or less than that amount. 
The dosage that induced profound sleep, 
the solution being given at a uniform rate, 
was a guide to the amount of the drug 
required to produce a desired effect. In a 
few patients the intravenous dosage was 
limited to the amount that would produce 
drowsiness without inhibiting cooperation. 

When only mild sedative effects, and 
when cooperation of the patient is desired, 
the drug may be given orally the night 
before in doses of 0.2 to 0.3 gram (3 to 
416 grains) in about 15 c.c. of water and 
repeated one-half to one hour before the 
time of operation. It is better, however, to 
administer it in capsules as the drug is very 
bitter to taste. 

The dosage of sodium iso-amyl-ethyl 
barbiturate varied from 7 to’20 mg. per 
kilogram of body weight. Apparently, 
however, there is only a very approximate 
relationship between body weight and 
dosage. The age, nervous temperament, 
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metabolic rate and the physical condition 
of the patient are factors of such impor- 
tance as to render impracticable any 
attempt to grade dosage entirely on body 
weight. 

Children and adults with hyperthyroid- 
ism required more than the normal adult 
in proportion to their weight. Patients of 
a very nervous temperament required 
larger doses than the average, while apa- 
thetic individuals reacted to smaller doses. 
Elderly persons and those whose resistance 
had been lowered by chronic illness or who 
were on the verge of shock, reacted to con- 
siderably smaller doses of the drug than 
did vigorous, healthy individuals. 

Irrespective of these various factors, 
however, some persons without any evi- 
dence of idiocyncrasy to the drug were 
apparently more susceptible to the effect of 
sodium iso-amyl-ethyl barbiturate than 
were others; hence, the fundamental 
importance of careful and intelligent obser- 
vation during a period of slow adminis- 
tration of the drug. 

When given by mouth or by rectum, 
the rate of absorption makes it difficult 
to obtain exactly the effect desired, when 
needed, without giving more or less of 
the drug than is required. If one gives 
doses by mouth, rectally, or intramuscu- 
larly, large enough to produce unconscious- 
ness, one can never be certain that a 
continued absorption of the drug may not 
occur for some time afterwards, thus 
leading to a prolonged cumulative action. 
It is possible to produce a cumulative 
action in man by giving repeated intra- 
venous injections before the initial and 
subsequent amounts of the drug are 
eliminated, or it is possible to overwhelm 
the patient with a single large injection. 
One can demonstrate this with any of the 
inhalation anesthetics, especially ether 
and other less volatile anesthetics. 

If loss of consciousness is desired, in 
our opinion, the safest and most satisfac- 
tory manner is to administer the drug 
intravenously. By carefully watching the 
patient during the time the drug is being 
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injected, one is able to control the dosage 
as the effects of the drug are obtained 
almost immediately and the results are 
more uniform. The rate of absorption 
then becomes a negligible factor, and, 
in addition, one obtains the peak effect 
of the drug when needed. It has also been 
our experience that patients regain con- 
sciousness much sooner after the intra- 
venous injection of the drug than they do 
when the same amount is given by mouth, 
per rectum or intramuscularly. 


GENERAL EFFECTS 


The general effects refer chiefly to those 
observed during and after the intravenous 
injection of the drug. During the time of 
injection observations were made relative 
to blood pressure, mental reaction, rate 
and amplitude of the respirations, and 
color of the skin. Within three to five 
minutes after the intravenous injection 
was begun, the patients became drowsy. 
Shortly thereafter they fell into a profound 
sleep, often developing a snoring type of 
respiration. As a rule the patients were 
carried rapidly through the first stages of 
anesthesia so that excitement, laryngo- 
spasm, nausea and vomiting were rarely 
observed.- Many of the patients lost 
consciousness in the midst of an incom- 
pleted sentence. 

The pupils were usually slightly con- 
stricted or normal in size. The gag reflex 
was present in essentially all istances. 
The knee jerks were absent in this stage, 
and there was slight dilatation of the 
rectal sphincters. The skin reflex was 
practically never absent. The degree of 
muscular relaxation varied with different 
individuals, but was rarely complete with 
the administration of 1.0 gram (15 grains). 
The respirations following the loss of 
consciousness were usually decreased in 
amplitude, were regular, and were apt to 
be slightly increased in rate, though 
frequently they remained normal. There 
was little change in the color of the skin, 
although occasionally a slight degree of 
cyanosis or considerable blanching occurred. 
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EFFECTS ON PULSE RATE AND BLOOD 
PRESSURE 


The pulse rate during and shortly after 
the completion of the injection varied 
somewhat. The rate was usually increased, 
was very seldom decreased, and often it 
was unchanged from normal. The pulse 
volume decreased during the time the 
temporary fall in blood pressure occurred. 

The blood pressure nearly always 
decreased during the time the drug was 
being injected, but, as a rule, it returned to 
its previous level within a few minutes. 
In a recent publication,* charts illustrating 
this fall in blood pressure were presented. 
This temporary decrease in blood pressure 
usually amounted to 20 to 30 mm. of 
mercury. Marked decreases in blood pres- 
sure have been observed in patients with 
hypertension, elderly people with arterio- 
sclerosis, and in patients with unstable 
cardiovascular systems. In these types of 
patients, it is an advantage to determine 
this while injecting the drug intravenously, 
so that the further administration of the 
drug may be discontinued. 


METABOLIC EFFECTS 


It has been shown in a previous publica- 
tion® that there is a negligible change in 
blood sugar, CO. combining power and 
non-protein nitrogen. Also, urine examina- 
tions were essentially normal except for a 
trace of acetone and a slight decrease in the 
twenty-four hour volume output for the 
first few days after the operation. These 
observations were made when the amount 
of sodium iso-amyl-ethy! barbiturate ad- 
ministered was sufficient to produce general 
anesthesia uncomplimented by other anes- 
thetics. 

The small series of surgical cases re- 
ported here includes the following types 
of operation: Laparatomy 31, otolaryn- 
gology 9, thyroidectomy 6, rib resection 4, 
and prostatectomy 2. The average amount 
of sodium _iso-amyl-ethyl barbiturate 
administered intravenously prior to the 
local infiltration of the skin and deep 
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tissues ranged between 0.3 and 1.1 grams 
to grains). 


OBSERVATIONS 


In 29 patients, there was an absence of 
any sign of stimulation during the period 
of operation. Slight stimulation mani- 
fested by movement of the hands and feet 
occurred in 15 patients. Restraint of the 
arms and legs was found necessary to avoid 
contamination of the operative field 1 
6 cases; while 2 patients reacted to such a 
degree that nitrous oxide and oxygen or 
ether was given in order to proceed with 
the operation. Patients whose sleep was 
induced with sodium iso-amyl-ethyl barbi- 
turate and who became restless during 
operative procedures so that in some 
instances they talked incoherently, on 
awakening recollected nothing that oc- 
curred during the time of operation. 

It was further observed that unless the 
dose of the drug was moderately large, the 
degree of muscular relaxation approxi- 

mated that obtained when local anesthesia 
was used alone. In those patients where 
there was a definite reaction to stimulation, 
a decided muscular resistance was present. 


DISCUSSION 


The combined use of sodium iso-amyl- 
ethyl barbiturate and procaine anesthesia 
gave satisfactory results in approximately 
50 per cent of the cases. The patients 
were asleep and were relieved of excite- 
ment; especially was this sleep beneficial in 
operative procedures in children where the 
surgeon desired to use local anesthesia. 
It proved to be an aid to the surgeon, and 
freed the patient from the apprehension 
and mental trauma, which, as a _ rule, 
contraindicates the use of local anesthetic 
agents in children. A similar advantage 
was experienced in its use in the apprehen- 
sive and nervous adult patients. 

Five patients, almost in a Condition of 
shock from intestinal obstruction, hemor- 
rhage, or trauma, were — successfully 
operated under an anesthetic of from 0.3 to 


0.5 grams (4!9 to 714 grains) of sodium 
iso-amyl-ethyl intravenously 
and procaine locally. 

The injections of procaine were done by 
several different men, as were the opera- 
tions. The injections were not all perfect, 
and, in some instances, the surgeons were 
not accustomed to operating with local 
anesthesia, especially for abdominal work. 
These variable factors, no doubt, 
accounted for many of the difficulties 
experienced. On the other hand, there were 
a few patients who reacted after what 
seemed to be perfect injections of procaine. 
These cases suggested the possibility that 
sodium iso-amyl-ethyl barbiturate may 
have interfered in some manner with the 
effectiveness of the procaine anesthesia. 
This point is being investigated further. 

Greater nursing care was found to be 
necessary for several hours following the 
time of operation when this type of anes- 
thesia was used. This was especially so 
when doses of 1.0 gram (15 grains), or 
larger, were employed. The patients not 
only slept for several hours after the 
operation, but were more apt to be restless 
and temporarily disorientated on awaken- 
ing. In our experience it has been preferable 
to employ the various methods of general 
or spinal anesthesia rather than to give 
comparatively large doses of sodium iso- 
amyl-ethyl barbiturate intravenously in 
combination with local infiltration of the 
tissues with procaine. 

We are of the opinion that for sedative 
effects the administration of 0.3 to 0.5 
grains (4!5 to 7!9 grains) of sodium iso- 
amyl-ethyl barbiturate combined with 
1¢ to 14 grain of morphine, given one-half 
to one hour prior to the local injection of 
procaine, is most satisfactory. For those 
patients who are very apprehensive about 
the local use of procaine and desire to be 
unconscious, we advise the intravenous 
use of the drug. Just enough should be 
given to produce a sound sleep. This 
amount seldom exceeds 1.0 gram (15 
grains). 
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SUMMARY 


1. Sodium iso-amyl-ethyl barbiturate, 
when used saneeeveeibety or orally with 
morphine (16 to 14 grain, given hypoder- 
mically) to seuiliets analgesia and narcosis 
short of sleep, was a very effective pre- 
liminary preparation for local anesthesia. 

2. The intravenous injection of sodium 
iso-amyl-ethyl barbiturate sufficient to 
produce sound sleep is advised only in 
those patients who desire to be unconscious 
or in children and uncooperative patients 
to whom local anesthesia is to be given. 

3. It is seldom necessary to give adult 
patients more than 1.0 gram (15 grains) of 
the drug at one time to produce profound 
narcosis. 

4. The drug, prepared in a 10 per cent 
solution, when administered intravenously, 
should be given at the rate of approxi- 
mately 1 c.c. per minute, with careful 
observation of the patient during the time 
of the injection. By this means one is able 
to more or less control the dosage. 
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5. Sodium iso-amyl-ethyl barbiturate 
acts as a prophylactic measure in counter- 
acting the toxic manifestations of procaine 
occasionally observed when local anes- 
thesia is employed. 
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POINTS IN THE QUARANTINE IN ABDOMINAL SURGERY* 


J. F. Batpwin, M.D. 


COLUMBUS, O. 


Robert C. Coffey,! on protecting 

the peritoneal cavity from local 
infection, merits the careful study of every 
surgeon. 

There are three maneuvers which, with 
the same object in view, I have been 
employing for very many years and with 
the utmost satisfaction: 

1. In dealing with an infected gall 
bladder, whether tube or cigaret drainage 
is necessary, the omentum is pulled up and 
tucked in below the liver and the drain, a 
stitch or two being inserted to keep it 
from becoming displaced. This disposition 
of the omentum “quarantines” the general 
peritoneal cavity, and at the same time 
obviates the formation of adhesions 
between the liver and bowel which some- 
times prove serious. 

2. In making appendicitis operations, 
in cases in which drainage will probably 
be necessary, a right rectus incision Is 
made, through which, after protecting by 
a cofferdam of sponges, the appendix is 
removed and the abscess mechanically 
cleaned. A stab incision is then made well 
over in the general region of the anterior 


‘HE excellent argument by Dr. 


- superior spinous process, the location of 


the stab being determined by the fingers 
on the inside so as to have the drain at 
the best possible point for reaching the 
abscess cavity. The stab opening is made 
by making a skin incision about 1 inch in 
length, parallel with the fibers of the 
external oblique, through which is forced 
a pair of sharp-pointed scissors; the 
scissors are then partly opened so as to 
enlarge sufficiently the drainage track. A 
hemostat is passed along the side of the 
scissors and the ends of the ligatures, 


‘ Application of the principle of the quarantine in 
abdominal surgery. Ann. Surg., 85: 808, 1927. 

The quarantine in abdominal surgery. Am. J. SuRG., 
n.s. 6: $93, 1929. 


which have been used on the meso-appen- 
dix and the appendix stump, are caught 
and withdrawn. The hemostat is again 
introduced and one end of the drain is 
withdrawn carefully, together with the 
scissors, so that the far end of the drain 
can be nicely placed in the pus cavity. 
With the inside fingers the cecum is pushed 
well over to the right, aided by slight 
traction on the protruding ligatures. The 
cofferdam is withdrawn, the omentum 
brought over so as to protect the general 
cavity more completely, the main incision 
closed in layers as usual, and a single 
silkworm-gut stitch so inserted in the 
skin at one end of the stab incision as to 
catch the protruding ligatures and drain. 
In case the infection has extended into 
the pelvis, the drain is extended to the 
bottom of the culdesac and still by proper 
manipulation it can almost invariably be 
so placed as to avoid contact with the 
small bowel, and thus obviate postopera- 
tive ileus. The drain is a dressed tube or a 
cigaret of gauze and tissue as indicated. 

The patient is encouraged sometimes 
to lie on the right side for a few hours, 
but that is probably unimportant. There 
seems to be no tendency whatever for the 
omentum or cecum to pull away from the 
site of the drainage. The drain is usually 
removed in five to seven days. The catgut 
ligatures come away of themselves. The 
unavoidable contact of the necrotic appen- 
dix and of the pus with the subcutaneous 
fatty tissue of the abdominal incision 
usually results in its infection, but when 
the stitches are left undisturbed, as advised 
several years ago by Graham, of Chicago, 
the pus usually finds its way out between 
the stitches and healing takes place very 
satisfactorily, though sometimes slowly. 
Occasionally, however, it becomes neces- 
sary to remove the stitches, or part of: 
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them, to get better drainage, but this 
usually results in the later necessity of 
curetting and sterilizing the exposed sur- 
faces and re-inserting stitches to bring 
them into apposition. 

3. This is the most important of all, and 
has given me many successful results which 
would not otherwise have been obtained: 

In cases in which removal of the uterus 
and its appendages leaves the denuded 
pelvis the seat of extensive infection, the 
round ligaments are implanted in the vault 
of the vagina as usual, the posterior wall 
of the vagina split down to about the 
bottom of the culdesac, the distal ends of 
two or three strips of washed iodoform 
gauze introduced into the vagina and the 
rest of the strips made into a fluff lightly 
filling the pelvic cavity. (If it has been 
possible to save the ovaries, these are 
attached pretty high up on each side so 
as to be out of the way of future trouble, 
since if allowed to drop into the culdesac 
they ‘will frequently prove a source of 
pronounced dyspareunia.) The sigmoid is 
then swung around over the gauze and 
attached with continuous catgut to the 
margin of the healthy peritoneum, so as 
to make a complete roof to the pelvis. 
Over this. the omentum is then pulled 
down so as to protect still further. There 
has thus been secured a very complete 
partition between the infected pelvis and 
the uninfected abdominal cavity. In 
attaching the sigmoid the stitches are 
inserted so as to catch some of the fibers of 
one of the longitudinal bands or the tissues 
of the mesosigmoid, being careful to avoid 
the vessels, or some of the appendices 
epiploicae can be utilized. It is so attached 
as to cover all the raw surfaces. In rare 
cases the sigmoid may be so short as to 
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require mobilization of the cecum in order 
to complete the partition by attaching the 
two together. 

This mobilization of the sigmoid was 
advised by a western surgeon a good many 
years ago, but his name I do not recall. I 
have never seen it used by anyone except 
myself; but it is one of the most valuable 
maneuvers that I know of to secure the 
desired end. I have found it particularly 
valuable in those cases of puerperal infec- 
tion with thrombophlebitis in which the 
uterus is removed and the infected pelvic 
veins left wide open for drainage. Within 
a very few hours adhesions form, making 
the protection perfect. The mobilized 
sigmoid is held up by the gauze fluff, 
which is withdrawn through the vagina 
at the end of one week. Vaginal douches 
are used afterwards as needed for cleanli- 
ness. The sigmoid gradually settles down 
and makes a complete covering for the 
pelvis. Care should be used to avoid any 
sharp kinks in attaching the sigmoid, but 
if that is done there would seem to be no 
danger of postoperative ileus. 

In cases in which there is no infection 
present but as a result of extensive pelvic 
adhesions from fibroids, ovarian tumors, 
etc., the pelvic peritoneum has disappeared, 
the same technique of introducing the 
fluff and mobilizing the sigmoid has been 
equally satisfactory in obviating adhesions. 
If the uterus is to be left, the vagina is 
opened freely into the culdesac and the 
gauze strips placed through that opening. 

By the technique described I have not 
for many years had a single case of post- 
operative ileus, though I have known of 
the occurrence of many cases in the hands 
of colleagues who have not employed these 
methods. 
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A METHOD OF DRAPING FOR OPERATIONS ON THE NECK* 


FREDERICK A. COLLER, M.D., F.A.C.S. 


ANN ARBOR, MICH. 


N operations on the neck, especially 
thyroidectomy, the operative field is 
usually isolated from the patient’s 
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Fic. 1. Sheet showing dimensions. 


head and the anesthetist by the use of 
sheets draped on metal hoops of various 
patterns. In the University Hospital we 
have used for several years a method of 
draping that has proved simple, convenient 


practical and that offers certain 


advantages over the usual methods. 

The unique feature of this method lies 
in the use of a sheet go in. square, on one 
side of which are sewed talon fasteners 
with the eye and lock at one corner and the 
thread end at the opposite corner, leaving 
a gap between the fasteners of 12 in., which 
will pass around the neck (Fig. 1). The 
talon fasteners are similar to the fastener 
used on the zipper bags, etc. and come 
attached to a narrow strip of stout cloth 
which can be sewed to the usual operating- 
room sheets. The sheet is folded on itself 
as shown in Figure 2. In order to reduce it 
to a compact package suitable for steriliza- 


tion and storing, it is folded once again 
in the same direction, bringing points G 
to c and H to D, thus leaving the “zipper” 


Ly 


D 


Fic. 2. First fold. 


border up. The sides are now folded in 
accordion pleats toward the center. It 
can now be wrapped or placed in drums for 
sterilization. When ready for use, the 
patient is placed on the table, two sterile 
towels are placed under his head, the neck 
and lower face prepared by any desired 
antiseptic, the upper towel is lifted by the 
anesthetist and clamped over the forehead 
to cover the hair and make a cap. The head 
is now lifted and the sheet folded as in 
Figure 2, passed under the head, between 
the towels until the neck lies in the space 
EF. Points a and B are now lifted up to 
meet each other above the patient’s head, 
the sheet being kept taut while c and pb 
are dropped to meet the body draping. 
The fasteners are engaged and by pulling 
the button to points EF as shown in Figure 3 
the upper half of the sheet becomes a wall 
separating the anesthetist and the patient’s 
head from the operator and his field. The 
opening for the neck is best left smaller 
than the patient’s neck since the button 
as it is pulled down can be locked at any 
desired point when the sheet is snugly 
around the neck. The upper portion of 
the drape falls closely over the patient’s 
head and the anesthetist as shown in 
Figure 4. This gives the operator every. 
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opportunity to work from the side. Retrac- 
tion can be used in any direction and the 
range of movement and activity of both 


A 


Fic. 3. Final position, without patient, viewed from side 
of operative field. 


operator and assistants is far greater than 
when using the stiff metal hoop. The 
actual time used in applying the drape is 
only a few seconds after familiarity is 
established. 

The talon fastener has been used only 
during the past four months prior to which 
time a series of small clips or safety pins 
were’used. These were entirely satisfactory 
but were not as convenient as the present 
modification. The metal fasteners as now 
used have stood up under use in a surpris- 
ing manner, some of them having been 
used fifty times without showing any 
defect. They have not been sent through 
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the usual laundry since there is danger of 
crushing the fastener, but have been 
laundered without being put through the 


Fic. 4. Side view of complete draping. 


mangle. The fasteners are not expensive 
and with the use we have had of them up 
to the present, their cost now is only a few 
cents for each operation. If one does not 
wish to use the metal fastener the method 
remains the same by using a series of 
safety pins from points AB to EF. 

This method of draping is reported 
because it is simple, efficient and increases 
the ease of operation by giving greater 
freedom of action, by adding another 
direction in which traction and other 
manipulation can be carried out. 
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PNEUMOCOCCUS PERITONITIS* 


EricH FRICKE, M.D. 


NEW YORK 


uncommon. For example, at Lenox 

Hill Hospital, which has 350 beds, 
there have been but 10 cases within the 
past five years. This is an average of only 
2 cases a year. Inasmuch as practically all 
patients suffering with pneumococcus peri- 
tonitis are referred to a hospital, these 
figures are a fair indication of the rarity 
of the disease. 

Despite the relative infrequency of this 
ailment I decided to study it because 
textbooks and journals have devoted such 
little space to it. | was further interested 
in this condition since, at the present time, 
there is no unanimity of opinion concerning 
the etiology and the treatment, questions 
of great importance because of the high 
mortality in pneumococcus peritonitis. 

The history of pneumococcus peritonitis, 
at least of its chronic form, dates back to 


peritonitis is 


before the discovery of the pneumococcus. 


Since the middle of the 19th century cases 
of peritonitis which were undoubtedly of 
pneumococcic origin have been described 
in the literature, especially in the French 
journals. However, only since 1890 with 
the advent of asepsis and the resulting 
increase of laparotomies, has the pneumo- 


-coccus been recognized as the causative 


agent of many of the cases until then 
termed “cryptogenetic” or “idiopathic” 
peritonitis. The first comprehensive works 
on this subject are those of Michaut (1901), 
von Brunn (1903) and Jenssen (1903). 
In America, interest in pneumococcus 
peritonitis was dormant until recently. 
Only within the past ten years has there 
been any thorough investigation of this 
subject. 

The disease has a_ predilection for 
children up to the age of fourteen. The 
incidence Is greater in girls than in boys. 
The proportions are variously reported, 


but the average is about five to one. Some 
authorities claim even higher figures. The 
cases are generally seen in children of the 
poorer classes. Occasionally adults are 
stricken with pneumococcus peritonitis, 
and among these the males and females 
are about evenly divided. The onset is 
generally acute. Only rarely is there a 
prodromal period of one or two days in 
which the patient complains of general 
malaise and occasionally of cough or a 
gastrointestinal upset. Pneumococcus peri- 
tonitis in conjunction with a lobar pneu- 
monia is reported in only single instances. 
Much more frequently there are references 
to a preceding bronchitis or tonsillitis. 

As already stated, the onset is usually 
acute. The disease starts suddenly with 
nausea, vomiting and severe abdominal 
pains. The temperature is high. Constipa- 
tion is the exception, diarrhea the rule. 
The latter can almost be considered 
pathognomonic. There is frequency of 
urination. The general condition is fairly 
good at the onset. This is the more remark- 
able since the mortality is very high in 
this stage. It is most probably explained 
by the absence of the “‘facies abdominalis”’ 
which one is accustomed to see in severe 
cases of peritonitis. Instead of this, cyano- 
sis of the face, especially of the lips, is 
noted and is frequently associated with a 
herpes labialis. The pulse is good at least 
during the early stages. This is also 
noteworthy, as we usually expect a poor 
pulse in generalized peritonitis. An early 
diagnosis of generalized peritonitis is 
obvious. There is tenderness over the entire 
abdomen, with rigidity of the muscles. 
This latter is not as marked, however, 
as In a case of perforated appendicitis. 
The abdomen is comparatively softer, less 
resistant and feels somewhat “doughy.” 
The blood count is high, frequently show- _ 


*From the Surgical Service of Dr. Carl Eggers of the Lenox Hill Hospital. Submitted for publication 
September 25, 1929. 
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ing a leucocytosis of 30,000, with a 
polymorphocytosis of 80-90 per cent. A 
positive pneumococcus blood culture is 
common according to the reports. Pneumo- 
cocci can also be recovered from the spinal 
fluid. 

This is the typical picture as it is most 
commonly seen in children. There are, 
however, other rare forms, in which the 
course is more chronic. Still others develop 
a bronchitis or a pneumonia in the early 
days of the illness. 

The acute stage either ends in death in a 
few days, usually three to four, or, in 
unfortunately but a few of the cases, enters 
the chronic stage. The temperature falls. 
The patient gives the impression of having 
overcome the systemic infection. Vomiting 
and diarrhea cease. Abdominal tenderness 
is less. After about ten days, sometimes 
sooner, sometimes later, the temperature 
again begins to rise. The abdominal cir- 
cumference increases and palpation dis- 
closes fluctuation with the formation of 
an exudate which later develops into an 
abscess sometimes reaching considerable 
size. This abscess either leads to death 
with the picture of a marked cachexia, or 
it breaks through the abdominal wall, 
most commonly at the umbilicus. This 
umbilical abscess and perforation were 
described as a typical clinical entity long 
before the advent of asepsis. And even 
with drainage, such an abscess can occa- 
sionally form metastatic foci elsewhere, 
for example in the bones or joints, from 
which foci pneumococci can be recovered. 

I will now summarize the 10 cases of 
pneumococcus peritonitis that have 
occurred within the past five years at 
Lenox Hill Hospital. There were 8 children 
and 2 adults. Of the children 7 were girls 
and 1 was a boy. It was interesting to 
note that 6 of the children gave histories 
of having had whooping cough at some 
time before their present illnesses. Similar 
observations have been reported by others. 
With the exception of one case none of the 
8 children had a cough before the onset 
of the abdominal pain. The pain started 
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suddenly in all 8 cases. In one case there 
had been a similar mild attack one month 
before. Examination of the lungs revealed 
signs suggestive of bronchopneumonia in 
5 of the cases on the day of admission, 
which would mean about one or two days 
after the actual onset of the illness. The 
examination of the other 3 cases showed 
no lung changes. Seven of these cases were 
operated upon on the day of admission, 
and an abdominal puncture was done in 
the case of the other child on the day 
following admission. In all the cases 
operated upon, the appendix was removed, 
and in one case the right tube as well. 
Pneumococci were found in the abdominal 
pus of all the cases, and all four types were 
represented in the series. In only one case 
was a blood culture and a spinal fluid 
culture done, both of which showed pneu- 
mococci. Six of the 8 cases died, among 
them being the case in which only an 
abdominal puncture had been done, and 
also one case which had received pneumo- 
coccus serum. Both of the cases that 
recovered showed a tendency towards 
chronicity from the start. One of these 
cases was the boy, and the other was one 
which later developed metastatic foci in 
which pneumococci were demonstrated. 

Both of the adults were women. The first 
patient was thirty-three years old. She 
was admitted with a beginning peritonitis 
following abortion. The blood culture 
showed pneumococci. This patient was 
not operated upon, but was treated with 
pneumococcus serum. She survived. The 
other case was a private patient of Dr. 
Carl Eggers. The patient, twenty-three 
years old, was suddenly seized with 
abdominal pain thirty-six hours before 
admission to the hospital. The lungs 
showed no changes. The abdomen showed 
the picture of generalized peritonitis with 
tenderness more marked on the right 
than on the left. A diagnosis of a ruptured 
appendix was made. At operation, free 
pus coming from a bilateral pyosalpinx 
was found in the peritoneal cavity. Both 
tubes and the appendix were removed. The 


| 


pathological report showed that both 
tubes were open at their fimbriated ends. 
Pneumococci were demonstrated in the 
pus from the right tube. The pus from the 
left tube and from the peritoneal cavity 
were sterile. 

The diagnosis of pneumococcus peri- 
tonitis is of practical importance, because 
as we will see later there is no unanimity 
of opinion as to whether operation is 
indicated or contraindicated. Certainly, 
in many of the cases, especially in adults, 
it is impossible to differentiate between 
generalized peritonitis and pneumococcus 
peritonitis. However, in children, partic- 
ularly in girls, the symptomatology is 
sufficiently clear-cut to make a diagnosis 
of pneumococcus peritonitis if one but 
keeps this condition in mind. The clinching 
of the diagnosis is, of course, only possible 
through the isolation of pneumococci 
from the blood stream or from fluid 
obtained by abdominal puncture. And this 
proof must be obtained as quickly as 


possible, for delay in making the differ- 


ential diagnosis, for example of a perforated 
appendix in which every hour counts, 
may lead to the death of the patient. 
Other conditions which must be differ- 
entiated are gonorrheal peritonitis and 
abdominal typhoid. Neither of these, 
however, has such an acute onset as to 


“necessitate immediate operation. Strepto- 


coccus peritonitis must also be considered, 
but it is even more rare than pneumococcus 
peritonitis. In fact the opinion has been 
voiced not infrequently that cases of 
streptococcus peritonitis described in the 
literature really were of pneumococcic 
origin, since it is at times very difficult 
to differentiate streptococci and pneumo- 
cocci culturally. In the chronic cases, 
there may be difficulty in differentiating 
it from an appendiceal abscess and from 
tuberculous peritonitis. However, a mis- 
taken diagnosis is not of such importance 
in those cases. An abscess, whether it be 
an appendiceal or a pneumococcus abscess, 
must be opened. And in_ tuberculous 
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peritonitis, a laparotomy is good therapeu- 
sis anyway. 


ETIOLOGY 


There are many divergent opinions as to 
the etiology. Pneumococcus peritonitis 
is generally regarded as either primary 
or secondary. This differentiation does 
not seem very rational to me, for in calling 
a case primary, one merely admits that 
one does not know in which way the 
peritoneum was infected. It is therefore 
but a term of convenience. 

There are three possible ways for 
bacteria to enter the peritoneum. The 
first is via the intestines, the second via 
the genital apparatus, and the third via 
the blood or lymph streams. 

The intestines have been considered 
as the portal of entry in this infection, 
because sputum is swallowed, especially 
by children, and in this way the organisms 
might wander through the enteric walls. 
Jenssen in some interesting experiments 
demonstrated pneumococci in the intes- 
tinal wall of mice that had been fed cultures 
of pneumococci. However, he did not 
produce a peritonitis. Wolfsohn repeated 
this experiment. Several of his animals 
developed a sepsis, but not a peritonitis. 
On the other hand, other researches failed 
to produce any pathological changes in 
the animals fed on pneumococci. On the 
basis of this work, it is fair to assume that a 
pneumococcus peritonitis cannot result 
from infection from the gastrointestinal 
tract. 

Since the incidence of this illness is 
greater in girls, our attention is focused 
on the female genital organs as a possible 
port of entry. Is it not likely that the 
organisms may travel up the Fallopian 
tubes as they do in gonorrheal peritonitis? 
This view is supported by the observation 
that in many cases the infection commences 
in the pelvis minor. Furthermore, cases 
have been reported in which the peri- 
tonitis followed either abortion or child- — 
birth. The 2 adult cases described also 
seemed to indicate an ascending type of 
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infection. Koennecke is of the opinion 
that the pneumococci swallowed by chil- 
dren with their sputum reach the genitals 
by way of the anus. Actually, pneumococci 
are frequently found on vaginal smear. 

Whether or not these findings are posi- 
tive proof is doubtful, for pneumococci 
are also found in the vaginal smears taken 
from perfectly healthy women. The organ- 
isms in these instances are not virulent 
however, and exist in symbiosis with other 
forms of bacteria. Besides pneumococci 
can be cultured from the urine of women 
suffering with pneumococcus peritonitis. 
It is therefore not at all certain that 
in primary pneumococcus peritonitis, 
vaginitis precedes the peritonitis. Further- 
more, since pneumococcus peritonitis 
occurs in women who have had a complete 
extirpation of their genital organs and 
also in pregnant women, and since it 
occurs with the same clinical picture in 
men, the portal of entry must of necessity 
be other than through the female genital 
organs. 

We have seen that pneumococcus peri- 
tonitis begins not only as a general toxemia, 
but that in many cases we have also been 
able to culture the organism from the 
blood stream. Does not, therefore, the 
thought of a hematogenous infection with 
the primary portal of entry in the upper 
respiratory passages or tonsils seem much 
more plausible? This is comparable to 
many instances of generalized sepsis with 
metastatic foci. Pneumococcus peritonitis 
can also be considered a metastatic mani- 
festation of a general pneumococcus septi- 
cemia. The report of Schmidt in 1911 
lends further support to this contention. 
He reported a large series of cases of 
pneumococcus peritonitis following an 
epidemic of an infection similar to grippe. 
It is well known that a peritonitis and a 
pneumonia are frequently confused in 
children. Is it not reasonable to assume 
that these are cases of a bacteremia with a 
transient irritation of the peritoneum? The 
question has also been raised as to whether 
the infection might not also be carried 
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by the lymphatics. However, that hardly 
seems possible, for the direction of lymph 
flow is from the abdomen to the thorax 
and not reversed. 

Of course, in accepting the idea of a 
hematogenous portal of entry, one must 
consider the experiments of Jensen in 
which he recovered pneumococci from the 
blood stream of animals within a few 
minutes after injecting the organisms into 
their peritoneal cavities. However, this 
theory does not explain why girls are so 
much more commonly stricken than boys. 
An attempt has been made to explain this 
on a basis of lessened resistance on the 
part of the female peritoneum to pneumo- 
cocci in a similar way as we explain the 
hematogenous infection of the peritoneum 
on a basis of lessened resistance. Vollhard 
and others have strengthened this view 
with cases of nephroses with ascites in 
which a pneumococcus peritonitis devel- 
oped as a result of an already damaged 
peritoneum. 

To summarize briefly the above, it is 
my impression that the large majority 
of the cases, especially those occurring in 
children, are based on hematogenous origin, 
and that only occasional cases, usually in 
adult women, are based on ascending 
infection of the female genital tract. 


PATHOLOGICAL AND ANATOMICAL FINDINGS 


Early in the disease there are inflamed 
distended loops of gut with a cloudy 
exudate which soon becomes mucopurulent 
and which is odorless. This pus has the 
tendency to form fibrinous strands, a sort 
of pseudomembrane just as we are accus- 
tomed to see in pneumococcus empyemas. 
These membranes soon tend to wall off 
the purulent exudate. The resulting 
abscesses are often immense and often 
fill the entire abdomen, pushing the matted 
loops of intestines backward toward the 
spinal column. 


MORTALITY 


The mortality in this disease is unusually 
high. Those cases that are operated upon 
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in their early stages show a mortality of 
80 to go per cent according to the figures of 
Jenssen, von Brunn, Rohr and Budde. 
Koennecke’s figures are somewhat more 
reassuring, showing a mortality of about 
50 per cent in a series of 27 cases. Of course, 
the differentiation of the two forms of 
peritonitis varies, and the transition 
between the diffuse and the encapsulated 
forms is gradual so that this may explain 
the discrepancy in the mortality figures of 
the different men. The prognosis in the 
chronic form is naturally better. The 
mortality in operated cases of this type is 
only about 10 per cent. There are unfor- 
tunately no statistics for unoperated cases. 
Our interest, therefore, lies chiefly in the 
diffuse forms that either were not operated 
upon at all, or were operated upon later 
in the stage of encapsulation. In the past 
few years there have been a large series 
of cases reported in which expectant treat- 
ment was used with good results. 


TREATMENT 


There can be no question concerning 
the treatment in those cases in which an 
abscess has formed. An abscess must be 
incised and drained. In a transitional case, 
that is, in a case where the early diffuse 
stage has been survived, but in which the 
encapsulation and abscess formation has 
not been complete, it is better to wait so 
as not to destroy any adhesions which 
have already been formed. Budde has 
shown that the mortality during this 
period, which he considers as being from 
the fourth to the tenth day, is considerably 
less than in the early stages. 

The only question about which there 
can be any doubt is what to do in the early 
stages. As already stated, the mortality 
in the cases operated upon during the 
first days is go per cent. Surely the mortal- 
ity of the non-operated cases cannot be 
higher. We may, at least, assume that 
some of the cases described in the literature 
as operated upon during the transitional 
and chronic stages must have passed 
through an acute stage. Because of the 


$2 American Journal of Surgery | Fricke—Pneumococcus Peritonitis 


JANUARY, 1930 


high mortality of operation in early cases, 
the consensus of opinion in the past few 
years has swung towards waiting in these 
cases. American surgeons were the first 
to express this opinion (Kahn, Meredith, 
Syms, Lilienthal, Beavan, Marshall), but 
there are now also in Germany a large 
number of surgeons (Strauss, Remijnse, 
Budde, Salzer) who condemn early opera- 
tion. They all point out that one form of 
peritonitis, namely gonorrheal peritonitis, 
has been successfully treated for a long 
time by conservative waiting. This form 
of peritonitis, however, is not a generalized 
one. It is their contention that early 
operation in pneumococcus peritonitis is 
contraindicated because in its early stages 
it is a systemic generalized infection and 
operative interference can do more harm 
than good. It is better to let the body fight 
off the invading organisms unmolested, 
and to aid and conserve this resistance 
with conservative measures. Most of the 
surgeons who favor early operation do so 
because of their difficulty in diagnosing 
this condition. And that, of course, is the 
determining factor. It is not always 
possible to make a positive diagnosis of 
pneumococcus peritonitis, because due to 
the urgency of the case, one cannot usually 
wait for a positive culture. One has to 
content oneself with a smear of the pus 
obtained through abdominal puncture, 
and attempt to find pneumococci in this 
smear. Neuhof and Cohen have published 
a series of 100 peritonitis cases in which 
they found the exciting organism through 
abdominal puncture without any instance 
of the dreaded complication of puncturing 
the intestines. If one should decide on an 
operation, the purpose should be merely 
to drain the peritoneum. The question of 
irrigating the abdomen has not been 
settled. Irrigations with saline, ether, 
diluted bile, optochin and rivanol have 
been tried, but without any noteworthy 
effect. It is questionable whether such 
irrigations are of value, because adhesions 


already formed may be destroyed by them. 


Drainage through the abdominal incision 
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seems rational, although some surgeons 
close up without draining. Still others 
drain through the vagina. This method 
strikes me as being a particularly good one 
as it is well known that a colpotomy 
alone is associated with but little shock 
to the patient. The sepsis has been treated 
with optochin, horse serum, autogenous 
blood and pneumococcus serum injections. 
The latter serum should be more widely 
used in early cases and in those caused 
by the type of pneumococcus against 
which the serum is specific. We treated 
2 cases in such manner. The first, which 
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had a diffuse peritonitis and was operated 
upon, died. The second, a chronic peri- 
tonitis not operated upon, was cured. 


CONCLUSION 


We can reduce the appallingly high 
mortality figures of pneumococcus peri- 
tonitis by not operating in the acute 
diffuse forms, but by treating them expect- 
antly. We can do this because we are in a 
position today to definitely establish the 
diagnosis of pneumococcus peritonitis in 
many of the cases. 
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AMEBIC DYSENTERY 
ITS OCCURRENCE IN ROUTINE SURGICAL PRACTICE* 
CHARLES GORDON HeyD, M.D., F.A.C.S., AND ADELE E. SHEPLAR, M.D. 


NEW YORK 


> 


ITHIN the last two years in the 
\\) course of a routine surgical prac- 
tice we have detected 7 cases of 
amebic dysentery, all diagnosed by sig- 
moidoscopic examinations and confirmed 
by positive cytological identification by 
Dr. Sheplar. It is rather interesting to 
note that the 7 cases were all in ambulatory 
patients presenting symptoms of large 
bowel disturbances and occurred, with 
two exceptions, in patients who had 
permanently resided in the neighborhood 
of New York City. In the preceding eight 
years only 2 similar cases were identified 
under similar circumstances. There are 
perhaps two explanations for this apparent 
large increase in incidence of amebic 
dysentery in our own practice: first, an 
absolute increase in the general population 
frequency of amebiasis and secondly, as 
a result of detecting the earlier cases 
we have naturally been on the lookout 
for other cases. It is a regular and routine 
procedure to do a sigmoidoscopic examina- 
tion upon all patients with any symptoms 
of bowel trouble. The symptomatology 
and the history of patients with amebic 
dysentery is, as a rule, distinctive and the 
sigmoidoscopic appearance of the lower 
bowel quite characteristic. The case his- 
tories are herewith given briefly and 
chronologically: 


Case 1. C. M., female, married, aged 
thirty-eight, Saleslady. Complaint: diarrhea, 
cramps, passing of blood by rectum, loss of 
weight, anemia. Always resided in New York 
but made frequent trips to Illinois and Iowa. 
Duration of symptoms, six months. Diagnosis: 
subacute amebic dysentery. 


Case u. E. C., male, married, aged forty- 
six, Journalist. Complaint: general abdominal 
cramps, lack of strength, occasional blood in 


stools, loss of weight. Always resided in Califor- 
nia until recently. Duration of symptoms, 
eighteen months. Diagnosis: chronic amebic 
dysentery. 


Case 1. R.C., male, aged fifteen, school- 
boy. Complaint: abdominal pain, diarrhea, 
with blood and mucus, rapid loss of weight 
and strength. Resided in New York until 
recently when patient went to a school in 
Tennessee. Duration of symptoms, four weeks. 
Diagnosis, acute amebic dysentery. 


Case tv. L. J., male, aged twenty-four, 
single, life guard. Complaint: passing of blood, 
diarrhea, indigestion, abdominal pain and gas. 
Always resided on Long Island; never been 
outside of New York State. Duration of 
symptoms, three months. Diagnosis, subacute 
amebic dysentery. 


Case v. C. D., male, aged forty-two, 
married, credit clerk. Complaint: diarrhea and 
passing of blood. Resides in New Jersey, com- 
mutes to New York. Duration of symptoms, 
two weeks. Diagnosis, acute amebic dysentery. 


Case vi. M. O., male, aged forty-eight, 
married, stableman. Complaint: pain, bloody 
diarrhea. Born in Hungary; resided in New 
York for the past fourteen years. Duration of 
symptoms, over one year. Diagnosis, chronic 
amebic dysentery. 

Casevu. W.H., aged thirty-four, married, 
dentist. Complaint: intermittent attacks of 
diarrhea, with bleeding; loss of weight, color 
and strength. Always resided in New York. 
Duration of symptoms, eight years. Diagnosis, 
chronic amebic dysentery. 


The 7 patients comprise 1 female and 
6 males; the youngest is fifteen years of 
age, and the oldest forty-eight years of 
age. Only two had ever been south 
of the Mason and Dixon line; the female 
patient, a travelling saleswoman, had 
made frequent excursions to Illinois and 


*From the Department of Laboratories & Surgery, N. Y. Post-Graduate Medical School & Hospital. 
Submitted for publication June 28, 1929. 
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Iowa. All were native born with one excep- 
tion, a Hungarian, and the social status 
of all the patients was, with one exception, 
slightly above the average. It is reasonable 
to suppose that at least five of these cases, 
occurring in Long Island, New Jersey, 
Pennsylvania and New York City, became 
infested in their local environment. The 
youngest patient was probably infected 
at school in Tennessee. In the Hungarian 
patient the source is doubtful. All of these 
patients were ambulatory when they came 
to my office. A progressive loss of weight, 
fatigue and some degree of anemia, with 
attacks of diarrhea, abdominal pain and 
tenderness in the lower half of the abdo- 
men, associated with the passage of blood 
and mucus, were present in some degree 
in all the cases. Even in this small group of 
cases an acute and chronic symptoma- 
tology is readily apparent. Cases 111, 1v and 
v were evidently acute manifestations. In 
these pain was a prominent symptom, 
with’ frequent stools at night, with the 
passage of considerable blood and mucus 
in the stools. 

The other cases were more chronic, with 
less pain, fewer stools, less blood and 
mucus, but with a greater anemia, cachexia 
and loss of weight. A tentative diagnosis 
of amebic dysentery was made in all of 
them upon sigmoidoscopic examination. 
A fresh warm specimen, obtained through 
the sigmoidoscope by swabbing the ulcer- 
ated areas, showed Ameba_hystolytica 
with ingested erythrocytes in 6 of the 
7 cases on the first examination. The one 
exception showed the encysted form of 
ameba with cells containing four nuclei. 
This is a higher percentage of positive 
findings on the first examination than 
usually obtains in examining the fresh 
warm stool. 

James, from a very great experience, 
found that one examination of the fresh 
warm stool detected a third of the cases; 
three examinations, one-half to two-thirds, 
and six examinations go per cent of the 
cases, 

In amebic dysentery there are appar- 
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ently three clinical groups: (1) those 
actively infested cases consulting a phys- 
ician for relief during an acute infestation, 
or an acute exacerbation of a chronic 
infestation; (2) those latent or mild sy mp- 
tom- producing cases without very mani- 
fest trouble but with occasional diarrheic 
attacks with considerable mucus, rarely 
blood; (3) those supposedly intact, appar- 
ently non-infected symptomless carriers. 

Craig from an unusually extensive ex- 
perience believes that 10 per cent of the 
entire population are infected and makes 
the distinction between amebiasis or ame- 
bic infection and amebic dysentery. He 
believes that 50 per cent of the so-called 
carriers actually have symptoms in the way 
of general debility, cachexia, anemia and 
with a variety of arthritis. 

Entameba histolytica being a true para- 
site invades the tissue of the host and 
theoretically at least there are always 
lesions in the supposedly symptom-free 
carrier. Musgrave demonstrated that 
macroscopic ulcers of the colon may be 
present without diarrhea and MacNeal 
showed abundant ameba in the submucous 
layer of the intestine at the site of the 
ulcers and within the lumen of the veins 
and lymphatics. The carriers far out- 
number the individuals who have symp- 
toms of the disease. Musser states that 95 
per cent of those infested with amebae are 
carriers. ““Symptoms depend upon resist- 
ance of the host rather than upon the 
virulence of the parasite.”” Dobell and Low 
classify the general aspect of amebic 
infection or infestation into the following 
clinical groups: (1) general amebiasis; 
(2) amebic diarrhea; (3) amebic dysentery; 
(4) carriers. 

There is only one generally recognized 
cause of amebic dysentery and that is 
infection with Entameba dysenteriae, or 
Entameba histolytica as it is called i 
the newer books. However, there are a 
number of forms of harmless amebae that 
may be present in the intestinal tract 
of man, the most common of which are 
Entameba coli, Endolimax mana, Ioda- 
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meba biitschlit and Dientameba fragilis. 
These amebae do not seem to be asso- 
ciated with amebic dysentery in man 
or with its serious complication, liver 
abscess, according to Stitt.' The only 
importance then attached to these amebae 
is that they at times have to be differ- 
entiated from the pathogenic Entameba 
histolytica. Each of these types of amebae 
may be present in the stools in two forms: 
the encysted, which is non-motile, and the 
vegetative, which is motile. The vegetative 
form is more easily recognized on account 
of its change in shape and movements 
and is the form searched for in the stools 
of suspected amebic dysentery. The en- 
cysted form of the Entameba histolytica 
is present in the stools of the carriers and 
the convalescent. Cysts are present usually 
in very small numbers and the various 
types are differentiated by the number 
of nuclei, special staining methods being 
necessary to demonstrate them. 

Infection takes place only through inges- 
tion of the cysts, the vegetative state being 
considered non-infectious. The small num- 
ber of cysts present in stools accounts for 
the fact that this type of dysentery exists 
only in endemic form. If the vegetative 
form were able to infect, there would be 
epidemics of amebic dysentery similar to 
those of bacillary dysentery. Contaminated 
food is the only source of infection in the 
temperate zone, the contamination occur- 
ring through food handling by a carrier of 
unclean habits who harbors entameba 
histolytica cysts in the intestines. The 
vegetative amebae soon undergo disin- 
tegration after being passed from the 
body. Vigorous emetine treatment may 
prevent the formation of cysts which 
develop only within the body. 

The pathological effect of amebae is 
usually limited to the large intestine and 
begins as an acute catarrhal inflammation 
with the production of mucus; in chronic 
cases vast quantities of mucus may be 
formed, so that the stool seems to be com- 
posed of nothing but mucus. Amebae 

1 1927 Edition. 
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invade the crypts of the mucosa, producing 
little elevations or nodules with a central 
plug of yellowish necrotic material. When 
this sloughs off small ulcers are revealed 
which may be very minute. The ulcers 
may coalesce producing large ones with 
elevated ragged undermined edges. Be- 
tween the ulcers the mucosa may be thick- 
ened and inflamed. Ulcers of all sizes may 
be present. 

Examinations for amebae are made on 
warm stools passed after taking a saline 
purgative, preferably magnesium sulphate. 
Purgatives are considered essential by 
some workers but are said to increase the 
difficulty of differentiating between differ- 
ent kinds of amebae. The vegetative forms 
are readily seen in a thin wet preparation 
by the low-power objective, because of 
their highly refractile protoplasm and its 
bluish tinge. If cells of this type are found 
they are next examined by a higher mag- 
nification. Living amebae show change of 
form and a_ flowing-out of finger-like 
processes and at times slow progressive 
movement. It is extremely difficult to 
differentiate the vegetative forms of the 
various types of amebae and the only real 
basis upon which the differentiation can 
be made is the finding of ingested red blood 
cells within the amebae. Non-pathogenic 
forms do not engulf red blood cells. Not 
all stools containing Entameba histolytica 
show this picture. Therefore some other 
way must be found to distinguish between 
pathogenic and non-pathogenic types. This 
can be done by staining film preparations 
of the stool containing amebae and study- 
ing the nucleus. But this is not a simple 
procedure and the staining in the hands 
of the inexpert is not always successful, the 
nucleus being so overstained that its recog- 
nition is impossible. 

During the past two years we have had 
submitted for examination material taken 
directly from ulcers through a_procto- 
scope. Mucus thus obtained was rich in 
amebae, many of which were filled with 
red blood cells. In some of these cases 
examinations were made on material ob- 
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tained by both methods, that is stools 
after a saline cathartic, and on mucus 
obtained from the lower bowel. In several 
instances the first method yielded vegeta- 
tive amebae containing no red blood cells 
while the second method on the same pa- 
tient showed many blood-engorged amebae. 
This quick dependable accurate method 
saves interminable hours of the patient’s 
time spent in the laboratory in production 
of stools and likewise much of the labora- 
tory worker’s time spent in the fruitless 
search of innumerable preparations for 
amebae that may not be present, or, if 
present, not easily recognized as Entamebae 
histolytica. In the busy days of a modern 
laboratory this shortening of time spent 
in the diagnosis cannot be too highly 
appreciated. This proctoscopic method 
results not only in a saving of time but 
also in greater precision of diagnosis. 
The procedure herein described is not new 
but it is one that is not employed as fre- 
quently as it should be. 

Our procedure has been to have the 
patient take a small saline enema about 
7 A.M. to clear only the rectum. With- 
out any further preparation the patient 
presents himself for sigmoidoscopic exami- 
nation. The introduction of the proctoscope 
or sigmoidoscope has usually been without 
pain. It has been inserted anywhere from 
10 to 14 inches. At about the sigmoidal- 
rectal junction one finds an area not unlike 
a ruptured urticarial bleb. The erosion 
of the rectal mucosa is without elevation, 
the edges are irregular, with a_ bright 
pink-red base which bleeds readily. Sur- 
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rounding and lying in this ulcer is a plaque 
or a number of drops of tenacious mucus. 
Of striking appearance is the normal 
mucous membrane between the ulcerated 
areas. The ulcers are irregularly dis- 
tributed, and in our experience, have 
been 1 to 1.5 cm. in diameter. Upon 
swabbing the ulcer the overlying mucus 
is detached and when applied to a warm 
slide active amebae were readily obtained. 


CONCLUSIONS 


1. A considerable percentage of the 
population in all the geographical areas 
of the United States are probably infested 
with Ameba histolytica. 

2. The majority so infected are prob- 
ably relatively free from symptoms, but 
the supposed symptomless carriers  fre- 
quently show conditions of impoverished 
health, or arthritis. 

3. When the intestinal infestations: ame- 
bic dysentery or amebic diarrhea, produce 
symptoms, the history and symptoma- 
tology is distinctive and clear cut. 

4. There are characteristic lesions in 
the upper rectum and lower sigmoid 
that can be visualized by proctoscopic 
examination. 

5. The removal of the mucous plug 
through a proctoscope from an ulcerated 
area has, in our hands, proved about the 
most effective way of obtaining the vege- 
tative amebae. 

6. Every patient giving a history of 
frequent stools, mucus and blood, should 
be examined with the idea of an amebic 
infestation. 
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TRAUMATIC INJURIES TO THE PANCREAS* 
REPORT OF CASE: RECOVERY 


L. Stern, M.D. 


NEW YORK CITY 


RAUMATIC injures to the pancreas 
may be either subcutaneous, pene- 
trating, or operative. 

Subcutaneous injuries result from direct 
or indirect forces applied to the front, side, 
or back of the trunk. (Fig. 1.) 

Penetrating injuries result from bullets, 
knife wounds, or other penetrating forces. 

The pancreas may be injured during the 
following operative procedures: gall- blad- 
der operations, retroduodenal palpation 
for stones in the common duct, Incision 
for pancreatic calculi, diagnostic biopsy 
of the pancreas, subtotal gastric resection 
for ulcer of the duodenum, splenectomy, 
and nephrectomy of the right kidney. 


INCIDENCE 


Traumatic pancreatitis, in which the 
pancreas is the only organ originally 
injured, is an exceptionally rare condition. 
A survey of the medical literature reveals 
but a very few cases. This treatise reviews 
the literature, and gives the account of 
a most unusual and extremely rare case 
of injury to the pancreas which recovered 
following four major operations. 

Trauma to the pancreas may cause any 
of the following pathological conditions: 
contusion of the pancreas, rupture of the 
pancreas, acute traumatic hemorrhagic 
pancreatitis, pancreatic apoplexy due to 
injury, necrosis or abscess of the pancreas, 
gangrene of the pancreas, pseudo-cyst 
of the pancreas, or chronic pancreatitis. 


REVIEW OF CASES REPORTED 


The first case of injury to the pancreas 
was recorded in 1827, by Travers.? A 
drunken woman was thrown to the ground 
after violent contact with the wheel of a 
coach. She lived several days. At autopsy, 
a large intraperitoneal hemorrhage was 


found. The liver was ruptured, and the 
pancreas torn completely across. 

Garré* in 1905 was able to find only 
30 recorded cases of injuries to the pancreas, 
and in only 8 was the pancreas the sole 
organ injured. Recovery occurred in 3 
cases. Garré was the first to cure a case 
of isolated rupture of the pancreas by 
suturing. 

Von Mikulicz? in 1903 collected the 
records of 45 cases of pancreatic injury. 
There were 21 cases of penetrating wounds, 
and 24 cases of subcutaneous wounds 
resulting from blunt force. Of the 21 cases 
from penetrating wounds, 12 were due to 
gunshot, and g to stab wounds. Five of the 
12 cases of gunshot wounds were operated 
upon and 3 recovered; the other 7 were not 
operated upon and all died. The 3 success- 
ful cases were recorded by Otis,® Hahn,® 
and Ninni.’ In 7 of the g stab wounds, 
the pancreas was in part prolapsed. 
In 2 it was replaced; in 5 it was sutured 
or ligated and replaced; all these patients 
recovered. In only 2 of the 9 stab wounds 
was there intra-abdominal injury of the 
pancreas, Kuttner®’ and Hildebrand.° 

Of the 24 subcutaneous injuries, 13 
patients were not operated upon and all 
died; 11 were operated upon and 7 
recovered. The operation consisted of 
exposure of the pancreas and drainage. 

Cowen'® in 1907 reported a case of 
subcutaneous injury to the pancreas. 
The patient was admitted to the hospital 
with a history of a fall upon the abdomen, 
four days previously. During these four 
days he had great pain in the upper 
abdomen and back, continuous with parox- 
ysmal exacerbations. At operation the 
lesser sac was distended with large amounts 
of blood-stained fluid. The patient was 
left with a sinus discharging 6 to 8 oz. 


* Submitted for publication June 24, 1929. 
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of clear fluid a day, which fluid was most 
irritating to the skin, and causing a very 
painful dermatitis. In rupture of the 
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a rupture of the pancreas, dividing it 
into two nearly equal portions, was found 
and there was fat necrosis in the neighbor- 


Fic. 1. Cross section showing how forceps applied to front, side and back may injure pancreas. 


pancreas, much depends on the condition 
of the canal of Wirsung. This is sometimes 
intact although section of the gland 
appears complete (Leith"). It is some- 
times severed, as in this case, and a copious 
discharge of pancreatic secretion is 
observed if the patient survives a few 
days (Schmidt!2). 

In a fatal case recorded by Wilks and 
Noxon '* where the pancreas was so crushed 
opposite the spinal column as to be 
divided into two parts, the laceration was 
unaccompanied by any other abdominal 
injuries, and at the St. Bartholomew 
Hospital Museum there is a specimen taken 
from a patient at whose post mortem 
examination the pancreas was the only 
organ found to be injured. In this case the 
patient had been crushed between two 
vans and on admission only complained of 
slight pain in the epigastrium. Twenty- 
four hours later, he became collapsed, but 
recovered. Subsequently he vomited, 
became seriously collapsed, and died three 
days after receipt of the injury. At autopsy, 


hood, but no injury of the duodenum, 
liver, spleen, kidneys, or other abdominal 
viscera. '4 

An injury of the pancreas that caused 
death on the fourth day was produced, 
in a case reported by Wagstaff,’® by a fall 
from a cart on to the left side. At post- 
mortem examination the other abdominal 
organs were found to be uninjured. 

A case seen by Robson and Cammidge™ 
illustrates the serious results that may 
follow a comparatively slight blow over 
the region of the pancreas. A butler slipped 
and fell forward against a_ knifeboard 
projecting from the end of the table at 
which he was working. The blow was 
comparatively slight, and the man did 
not even fall to the ground. Traumatic 
pancreatitis followed on what was, at 
the beginning, probably a mere bruising 
of the pancreas. This was succeeded 
by slight bleeding into the gland, which 
effusion became infected. Acute hemor- 
rhagic pancreatitis resulted. An explora- 
tion disclosed a large collection of fluid, 
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highly blood-stained, in the lesser perito- 
neal sac, some of which had burst 
through a small laceration in the omen- 
tum into the greater peritoneal sac. 
There was a general peritonitis present 
at the operation, and though drainage 
was freely adopted both from the front 
and the back, the patient did not survive 
many hours. 

Wounds of the pancreas during the late 
war were extremely serious, and almost 
invariably fatal. Only one case observed 
by Moynihan recovered and remained 
well.!® The pancreas was examined three 
years after the injury when an almost 
complete transverse rupture, healed, was 
found during an operation for the repair 
of a ventral hernia. 

Hughes and Banks," in their book on 
“War Surgery,” quote only 1 case of 
recovery after injury to the pancreas. 

In another class of injuries due to 
crushes and blows, although the pancreatic 
lesion is less severe than those just referred 
to, it is the main result of the injury, 
and slowly gives rise to symptoms that 
may be relieved by operation. After 
the shock of the accident has passed off, 
the patient may appear to have recovered, 
but in a longer or shorter time, varying 
from a few days to several weeks, an 
abdominal tumor appears, which on being 
explored, proves to be a distention of 
the lesser sac with blood-stained fluid. 
The first case of this kind was recorded 
by Kulenkampff,'® and others have been 
reported by Senn,'* Kuster,”° and Karew- 
ski.*! Cases following a blow have been 
recorded by Ross, Hadra,?? Lloyd,** Ran- 
dall,?* Karewski,?! and Robson and Cam- 
midge.'! Littlewood*> described a_ case 
after a kick; W. H. Brown after a crush; 
and Cathcart and Sheen” after the patient 
had been run over. 

The case of a man thirty-four years 
old, caught in a fall of earth, and sustaining 
a division in the midline of the pancreas, 
by vertical rupture, is recorded by 
Heineke.*’ The patient made a complete 
recovery. 
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Karewski*! reports a case of a patient 
who had been run over after being struck 
in the abdomen by the shaft of a vehicle. 
He was able to walk home, but abdominal 
pain came on shortly afterwards, and an 
exploratory laparotomy was_ performed. 
There was a large quantity of free blood, 
especially in the region of the gastrocolic 
ligament, and the head of the pancreas 
was found to be crushed. The patient 
lost daily 400 gm. of pure pancreatic juice 
through the fistula. He lost weight, but 
the secretion diminished on a fatty anti- 
diabetic diet and the fistula was eventually 
closed. 

Cases of bullet wounds of the pancreas 
have been described by Otis,*® Sanitas, 
Bertram, Niemann, Borchard, von Bra- 
mann, Hahn, Ninni, Simmonds, Korte, 
Mann-Slavsky, Carnell, Jephson, Becker 
and Kindt. Rarely the pancreas has been 
the only abdominal organ injured, but in 
the majority of instances other organs also 
have been involved in the injury. Penetrat- 
ing wounds of the pancreas due to stabs or 
cuts with a knife or bayonet have been 
reported by Kleburg, Labordene, Caldwell, 
Dargan, and Kullner. 

Cases in which inflammatory changes 
in the gland have resulted from injury 
have been recorded by Wandesleben,** 
Rolleston,?* and others. In Rolleston’s 
case, an abscess in the head of the pan- 
creas with fat necrosis in the subperitoneal 
cavity was found at ‘autopsy, eighty 
days after a blow in the abdomen. The 
blow had given rise to pain, vomiting, 
inaction of the bowels, and collapse simu- 
lating intestinal obstruction. Hansemann,*° 
Fitz,*! and Prince*®? have described cases of 
necrosis of the pancreas after injury. 

In a case described by Mikulicz' a 
man was caught between two wagons. 
Fight days after the accident, the patient 
began to complain of pain and fullness 
in the epigastrium, vomited, and had 
dyspnea and a swelling in the upper part 
of the abdomen. Six days later, at lapa- 
rotomy, two large cavities containing at 
least 6 quarts of red fluid were opened. 
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These cavities were in relation to the 
pancreas, and a fistula persisted for a 
while. Finally, four months later at 
autopsy, a scar 2 to 3 mm. was found at 
the tail of the pancreas. The patient 
succumbed to the inflammatory compli- 
cations. 

In the case of Kolaczeck, a man was 
run over by a carriage which passed over 
his abdomen. The patient suffered im- 
mediate epigastric pain which gradually 
subsided during the following days. Eight 
days after the accident, the patient had 
severe pain in the epigastrium, with a 
tendency towards collapse, cold extrem- 
ities, and a very weak and rapid pulse, 
and died. At the autopsy, a cavity the 
size of the head of a full term fetus was 
found in connection with the pancreas, 
communicating through an opening about 
2 cm. in diameter above the transverse 
colon, with the general peritoneal cavity. 
This cavity contained 2 litres of blood- 
stained fluid. An oblique rupture of the 
pancreas was found. 

These 2 cases of secondary hemorrhages 
occurred eight days after the accidents. 
Both had their origin in the substance of 
the pancreas or its blood supply. Both 
almost certainly were caused by the diges- 
tive action of the pancreatic juice on the 
walls of the blood vessels. The ferments of 
the pancreatic juice, principally the trypsin, 
are greatly responsible for the hemor- 
rhages which frequently accompany rup- 
ture of the pancreas. The experience of 
Wells is very interesting on this subject. 
He found that it was the action of the 
trypsin on the walls of the blood vessels 
which caused secondary hemorrhages oc- 
curring about a week after the accidents. 
These are the hemorrhages which make one 
reserve opinion as to prognosis, when 
so-called simple accidents are followed 
by amelioration of symptoms, as in the 
case of Kolaczeck.** 

One hundred forty-five cases were tabu- 
iated recently by Schmieden and Sebening,' 
of pancreatic diseases following operation, 
as follows: 
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TYPE OF OPERATION 


After stomach operation.............. 
After splenectomy. 
After diagnostic excision of the pancreas. . 

After other operations 


TYPE OF PANCREATIC DISEASE ae 
Cases 

Acute pancreatic necrosis............... a 
Purulent 15 
Fat necrosis without any pancreatic change 3 


Of a total of 62 cases tabulated the 
following classification is recorded: 
Sixty-two cases: 20 cured, 32 died. 


Cases 


Injuries to the pancreas alone (14 cured, 6 died).. 20 
Transverse rupture (10 cured, 4 died, 3 died 
within 24 hrs. after injury; 1 was operated 


upon and died 16 days after operation)... . . 14 
Gunshot injuries (2 cured, 1 died)... .. . 
Pressure injuries (2 cured).................. 2 
Fragmentation (1 died)..................--. I 

Complicated pancreatic injuries (16 cured, 


Organs injured at the same time 


Vena cava.... 
Common duct.......... 
Diaphragm............. 


= 

oO 


Traumatic pancreatitis occurs probably 
more often than is generally supposed.** 
In the most severe type of case, where 
there is a direct blow in the direction of 
the pancreas, there is usually such severe 
shock to the patient that immediate 
death results. Usually too, there are 
accompanying lesions such as ruptured 
liver, spleen, stomach or intestines. If 


the patient is operated upon immediately 
after such an injury, the surgeon’s operat- 
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ing time is of course limited, and of neces- 
sity, the gross lesions are taken care of 
first. For this reason, the region of the 
pancreas is not thoroughly explored, and 
many cases of hemorrhage into the pan- 
creas aré thus overlooked.'® At the other 
extreme there are cases where the trauma 
has been less severe, and although the 
pancreas may be injured, the symptoms 
of epigastric pain or pain in the back 
completely disappear after a short period 
of time. It is therefore conceivable that 
in these conditions the injury is_ less 
severe, or the pancreatic tissues more 
resistant, so that the reparative processes 
are uninterrupted. Between these two 
extremes, there are cases varying in inten- 
sity of symptoms and complications. Fur- 
thermore, the symptoms of pancreatic 
trauma are in no way characteristic, and 
an accurate diagnosis before operation is 
usually 

Fischer** in 1921, reported 40 cases 
observed in the literature of injuries to the 
pancreas, and gives the case reports of 30. 

Of 9500 autopsies at the Pathological 
Institute of Leipsig in seven and one-half 
years, there was only one rupture of the 
pancreas. 


ETIOLOGY 


Subcutaneous injuries may result from 
blows sustained in fights, falls,!* kicks, 
automobile or railroad collisions. It may 
occur from being run over, crushing be- 
tween two vehicles, or from falling objects 
and cave-ins. 

Penetrating wounds may be caused by 
bullets or pieces of shrapnel, knives, 
stilletos or other pointed penetrating ob- 
jects. Usually in this type of case other 
organs are also injured. There is one case 
on record where the bullet pierced the 
lesser curvature of the stomach and only 
injured the pancreas. 

The direction of the impiiging force is 
usually from in front, but there are cases 
on record where the force has come from 
behind or from the side. 

Wounds from sharp instruments and 
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firearms entering from without, and lacera- 
tions, even to complete rupture, from vio- 
lent outside contusions that do not break 
the skin, are the traumatic injuries most 
apt to be sustained.*° 

The trauma, no matter how mild or 
severe, if impinging upon the region of 
the pancreas, may cause symptoms re- 
quiring immediate surgical intervention. 

On the other hand, the reaction to 
the injured pancreas may be delayed, so 
that the inflammation and resulting symp- 
toms may occur as the result of a slight 
injury at quite a remote date.*” There 
may be absence of pain, and only the 
presence of a swelling in the epigastrium. 
This at operation may be found to be 
a blood tumor connected with the pancreas, 
a hematoma of, or a fluid effusion into 
the lesser peritoneal sac. All these symp- 
toms can result from some trauma which 
happened a few days or weeks previous. 


PATHOLOGY 


The pathology of injuries to the pan- 
creas varies with the degree of the trauma. 
The pancreas is so situated that its head 
and part of the body lie in front of the 
first and second lumbar vertebrae, the aorta 
and vena cava, while the rest of the body 
and tail extend to the left. In front is 
the stomach and intestines, while above 
is the liver, and to the left the spleen. 
Below are the kidneys, portal vein and 
the mid-colic artery. With the mildest 
form of external trauma, there may be 
no evidence of injury to the skin; the skin 
may not be bruised, and there may not 
even be ecchymoses. But even with an 
absence of signs of external injury or 
violence, and notwithstanding what ibe 
initial trauma might have been, severe 
if not fatal damage might have been done. 
The structure of the pancreas is such that a 
very insignificant trauma may result in a 
serious intraperitoneal hemorrhage.** Mild 
and moderate degrees of contusion of the 
pancreas cause rupture of the small and 
medium-sized blood vessels, and inflam- 
mation occurs as with the extravasation 
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of blood in any tissue. The pancreas is 
extremely vascular, being a_ glandular 
structure, supplying the digestive fer- 
ments trypsin, steapsin and amylopsin. 
It also supplies the internal secretion from 
the islands of Langerhans, which control 
carbohydrate metabolism. In mild degrees 
of contusion, the extravasation may be 
very slow, and it may take hours or days 
before the intraglandular tension ruptures 
its so-called capsule. Bosanquet and 
Clogg*’ state that extensive necrosis of the 
pancreas itself often results from hemor- 
rhage alone. The nutrition of the gland is 
interfered with by the pressure of the 
extravasation within the capsule, and its 
tissues at the same time are torn up by the 
escaping blood. With more severe degrees 
of contusion, the hemorrhage is corre- 
spondingly greater, larger vessels are torn, 
and symptoms of shock and _ internal 
hemorrhage therefore manifest themselves 
within a shorter period of time. There may 
result extensive and perhaps fatal hemor- 
rhage, or escape of juice with retroperi- 
toneal hemorrhage and inflammation due 
to bruising.*® The pancreas has_ been 
broken completely in two from a blow, 
leaving no external evidence of trau- 
matism, and a person may even have a 
vehicle wheel pass over him causing his 
own spine to cut his pancreas in halves 
without the visible wounding of his skin. 

Moquot and Constanti point out that 
in rupture or injury of the prevertebral 
portion of the pancreas, the gland alone 
is injured, as a rule; whereas in rupture 
of the left half of the gland, other visceral 
injuries are usually found. 

The extravasated blood collects until 
the limits of the “capsule” are reached, 
and it is at this time that the tension on 
the “capsule” causes excruciating pain 
and shock. With the rupture of the “‘cap- 
sule,” or with initial ruptures or penetrat- 
ing wounds of the organ, there is an 
immediate flooding of the free peritoneal 
cavity, usually the lesser cavity, and 
retroperitoneal space along the posterior 
wall of the abdominal cavity. (Fig. 2.) 
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With mild contusion, the injury to the 
cellular structure of the gland and the 
rupture of the small capillaries and tubules 


Fic. 2. Vertical section in midline. 


containing digestive ferments cause an 
inflammatory reaction, the nature of which 
is peculiar to this gland. The digestive 
ferments, it is believed, cause further 
progressive change in the blood-vessel 
walls and glandular tissues, resulting in 
further hemorrhage and extension of the 
injury.*! A further source of danger lies 
in the digestion by the pancreatic juice 
of the adhesions which the peritoneum 
produces. The outpouring of lymph is 
the chief means possessed by the peri- 
toneum of protecting itself from harm; 
when the thick flakes of lymph are speedily 
digested by the pancreatic secretion, the 
avenue for further extension of the septic 
trouble is at once opened.'® 

Mikulicz points out the influence of the 
pancreatic ferments in cases of injury 
to the gland, and describes a vicious cycle, 
as follows: 


Small hemorrhages, or disturbances in circu- 
lation; from this, necrosis of a small area of 
the gland; infiltration around this focus of 
the ferments set free by the destruction of the 
parenchyma cells; digestive changes in the 
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surrounding tissue and its vessels, which 
were until this time unchanged; enlargement 
of the hemorrhagic focus, partly as a direct 
result of the erosion of the vessels and partly 
as the result of the undermining of tissue and 
the increased pressure from the hematoma; 
necrosis and destruction of the surrounding 
parenchyma of the gland; further escape of 
the ferments, etc. The escape of the ferments 
of the pancreatic juice from the damaged por- 
tion of the gland is responsible for causing the 
characteristic signs of acute hemorrhagic pan- 
creatitis, fat necrosis, localized peritonitis, and 
in the later stages, when infection is added, 
pancreatic abscess.“ 


It has been shown, both by experimental 
work and by observations made upon 
cases submitted to operation, that after 
the pancreas has been incised, bruised, or 
torn, its special secretion is poured out 
from the wound surfaces. The experimental 
work of Simon Flexner,*! Biondi,*® and 
Katz and Winkler*® has shown that when 
the pancreas is so damaged, by injury 
however produced, its vitality is lowered, 
and there is an escape of the gland secre- 
tion into the parts around. This results. in 
fat necrosis as well as active digestion of the 
tissues with which the juice comes in con- 
tact An acute inflammation of the pan- 
creas, with or without hemorrhage, or 
subacute or chronic pancreatitis may thus 
result. The digestion of the pancreatic 
juice freely poured out results, too, in the 
provision of an admirable culture material 
for any organisms that may chance to 
be present. An infection that the healthy 
peritoneum could certainly deal with 
becomes of the utmost virulence when 
an abundant food supply for the organisms 
is present. It is almost certain that in 
all abdominal operations some germs 
enter the peritoneal cavity. When their 
numbers are few, the unbarmed peritoneum 
can resist them without difficulty, but if 
the natural powers of resistance of the 
peritoneum are greatly reduced, they 
may be competent to produce an acute 
inflammation with pus formation.!® 

Chiare and Pforringer also speak of 
self-digestive processes in the pancreas. 
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This disseminated fat necrosis, which 
Ponfic and others have observed and de- 
scribed, is most frequently seen in con- 
nection with hemorrhagic pancreatitis, 
gangrene and injury of the pancreas, and 
less often in suppurative inflammation. 

The extravasated fluid and blood may 
collect in the lesser sac, and with the 
sealing off of the foramen of Winslow, 
may produce a blood tumor or psuedo-cyst 
of the pancreas. An injury may produce a 
true cyst of the pancreas, either from 
bruising and tearing of the duct causing 
stenosis and accumulation of secretion 
behind the point of injury, or the duct may 
be compressed and distorted by the scar 
tissue resulting from the injury to the neigh- 
boring gland substance. 

There is a peculiar reaction excited when 
this fluid comes in contact with fat, be it in 
the omentum, or retroperitoneal spaces.*° 
This reaction of digestive ferments on 
fat areas causes the so-called disseminated 
fat necroses. The steapsin of the pan- 
creatic juice causes a digestion or breaking- 
down of the fat particles into glycerine 
and fatty acids, which with the calcium 
salts causes soap formation. Usually 
bunches of needle-shaped crystals of fatty 
acids are visible in these areas.** The 
combination with the calcium salts often 
produces in those situations the insoluble 
white calcium soaps, which add to the 
whiteness and opacity of the foci. In cases 
of acute hemorrhagic pancreatitis, they 
are very wide spread. In animals in which 
this condition has been produced experi- 
mentally, this condition is also found in the 
subcutaneous fat. These areas of fat 
necrosis contribute to the irritation and 
production of peritonitis. 

The subsequent changes which might 
develop, depending upon the severity 
of the trauma, and the treatment in- 
stituted, are mere relative, progressive 
changes of the process just described. 
Abscess of the pancreas, either single or 
multilocular, gangrene and sloughing of 
the pancreas, either partial or total, 
are parts of the same disease entity. 
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Among the later or chronic results 
occurring from an initial contusion of the 
pancreas, are sclerosis and atrophy of the 
pancreas, chronic pancreatitis, diabetes, 
cyst or abscess of the pancreas, peri- 
pancreatic cyst, disturbances in the digest- 
ive functions of the gland, and pancreatic 
infantilism in adolescents. 

With contusions of the pancreas, there 
is usually some accompanying injury to 
the neighboring viscera. The liver, spleen, 
kidney, stomach and intestines may be 
ruptured, contused or perforated. Injury 
to the spine and spinal cord are also 
possible accompaniments. Rupture of the 
duodenum, jejunum and transverse meso- 
colon have also been observed. The com- 
mon bile duct appears always to have 
escaped, and the great vessels are rarely 
wounded. Guillemain*! found a rupture 
of the coronary artery; Sencert®? a division 
of the splenic artery; and Gulecke®*® a 
wound of both splenic and left renal 
artery. 

The relation of the solar plexus to the 
pancreas and the injury to this plexus 
by the trauma explains the severe degree 
of shock and pain which accompanies 
lesions of the pancreas. 

The addition of the element of infection, 
whether introduced from without at the 
time of the injury, or whether secondary, 
from direct extension from the gastro- 
intestinal tract, adds a complicatory factor 
to the already complex condition initiated. 
By reason of the connection of the pan- 
creatic ducts with the intestines, the 
injured pancreas is within easy access 
of an infected mucous membrane.** The 
easily decomposable substance of the 
pancreas only needs infection to become 
acutely dangerous. If infection does not 
take place, the injury may be repaired 
as In other organs."! 

Infection of the pancreas is difficult to 
handle because of the nature of the tissue, 
and the constant danger of secondary 
hemorrhage. Deaver*® in 1912 was doubtful 
whether hemorrhage ever occurred sponta- 
neously from arterial degeneration. It was 
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his belief that the pancreatic tissue is so 
firm and affords such excellent support to 
its intrinsic vessels, that spontaneous rup- 
ture can hardly be expected. In his opinion, 
the rupture is due to the erosive action 
of the pancreatic secretion on the vessel 
walls already weakened by the trauma.°*° 
Korte, in an article based upon 44 personal 
observations reported 6 deaths from sudden 
massive hemorrhage from the wound, 
occurring at intervals varying from eleven 
to thirty-four days after operation. In 
no other part of the body is there such a 
marked tendency of an _ inflammatory 
process to open the blood vessels, and we 
can only describe it to the digestive action 
of the glandular secretion upon the vas- 
cular walls already weakened by irritation. 

A chronic focus of infection in the pan- 
creatic region, with the usual prolonged 
course of these cases, invites bacteriemia 
and septicemia to ensue, with the final 
hyaline degeneration of organs seen in 
cases of prolonged illness or infection. 

Among the complications that might 
set In, In a case or traumatic injury to 
the pancreas, are the following: 

1. Hemorrhage, which might be immedi- 
ately fatal in severe cases, or become so if 
occurring after the lapse of several days or 
weeks. 

2. Peritonitis, which usually is general - 
ized, but if the patient survives becomes 
multilocalized. 

3. Secondary anemia, either due to 
hemorrhage or prolonged sepsis. 

4. Abscess or gangrene of the pancreas. 

5. Diabetes. 

6. Empyema or subphrenic abscess from 
extension around an abscess of the pancreas. 

7. Psychoses and marked debility from 
prolonged sepsis. 

8. Persistent fistulae and eczema from 
constant irritation of the pancreatic 
secretions. 

g. Disturbances in intestinal motility 
and digestion. 

Up to 1901 there were only 18 cases 
of pancreatic abscess from all causes 
reported. 
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DIAGNOSIS 


The diagnosis of contusion or injury to 
the pancreas is not always an easy matter. 
Injury to the pancreas must always be 
considered in every accident, no matter 
what the severity of the force might have 
been, and no matter in what direction 
the force might have impinged on the body. 
The diagnosis might be overlooked even 
when there are characteristic symptoms 
present, merely because the condition is 
not thought of. The diagnosis is also apt to 
be missed in patients who manifest symp- 
toms a few davs or weeks after an accident. 

In a typical case of moderate or severe 
injury to the pancreas, the most out- 
standing symptoms are pain and shock, 
and the general symptoms of toxic ab- 
sorption. Moynihan states that ‘“‘no other 
catastrophe within the abdomen produces 
at once such unendurable agony and so 
profound a collapse.” This is due to the 
injury to the solar plexus, which is in the 
immediate neighborhood of the pancreas, 
and to the tension of the fluid beneath 
the so-calied capsule of the gland. The 
pain may be in the epigastrium, but usually 
is in the lumbar part of the back, and the 
patient is unable to sit up. The pain is 
absolutely the most severe that the human 
body can stand, and cannot be relieved 
by ordinary doses of morphine and atro- 
pine. The pain is usually present from the 
time of the accident, and may persist 
for hours or days, or until relieved by 
operation. The pain of hemorrhage into 
the pancreas is intermittent, being at 
times very severe and colicky, then dimin- 
ishing or disappearing, to return later with 
increased intensity. In other cases of 
contusion of the pancreas, where the 
initial injury is of a milder form, the pain 
may persist for several days, gradually 
increasing, and finally, with the release 
of the tension on the capsule, it disappears. 
This is analagous to the type of empyema 
of the appendix, which causes severe pain 
up to the point of the rupture. Sudden 
relief of the pain is a danger signal, for in 
several hours, as after a ruptured appendix, 
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the pain of a peritonitis resulting from the 
spread of the hemorrhagic fluid of the 
pancreas sets in. The pain may be in 
the back, under the left scapula, or between 
the scapulae. Pain in one of these sites 
in pancreatic disease is more frequent 
than pain beneath the right scapula, thus 
serving to distinguish it from gall-bladder 
conditions. 

The pain in the back has been mistaken 
for injury to the kidneys and spine, but 
microscopic examination of the urine and 
roentgenograms of the spine can rule these 
conditions out. 

Cysts are frequently painless, but in 
some instances both pain and tenderness 
are well marked. 

Even in abscess of the pancreas, pain is 
not a constant symptom. It may be ab- 
sent, as in a case reported by Stibler, 
but in the majority of cases both pain and 
tenderness are pronounced. 

Hematomata over the epigastrium or 
over the back should lead one to consider 
the possibility of pancreatic injury, but 
even without external signs of bruises or 
contusions, pancreatic injury must be 
considered. 

In contusions of the pancreas, the color 
of the skin becomes an ashy gray, and 
there is a cold sweat upon the forehead. 
There is a characteristic cyanosis around 
the lips, with an accompanying dyspnea, 
which if present in any case of abdominal 
injury should at once suggest the possibility 
of injury to the pancreas. This was first 
described by Halstead. There may be 
patches of slate color distributed irregu- 
larly over the surface of the abdomen and 
limbs. This cyanosis is never found 1 
other forms of acute abdominal conditions. 
Grey Turner described 2 cases where 
large patches of discoloration of the skin 
were attributed to direct action of the 
pancreatic juice, which in one case reached 
the umbilicus and in the other, the costo- 
vertebral angle. 

The pulse is rapid in injuries to the 
pancreas, between 120-130, of small vol- 
ume, and may even become imperceptible. 
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In early stages of contusion of the 
pancreas the local signs may be insignifi- 
cant when compared with the severity 
of the pain and shock. There is usually 
only slight tenderness and reflex rigidity 
in the epigastrium or just to the right or 
left of the umbilicus. 
| Tenderness over the spine with reflex 
spasm of the spinal muscles may suggest 
fracture of the vertebrae, but this can be 
ruled out by roentgenographic examination. 

Vomiting usually does not occur im- 
mediately unless there is peritoneal irrita- 
tion. The vomiting is then persistent, in 
spite of the passage of stomach tube or 
lavage. The vomiting occurs at intervals, 
and is partially responsible for the rapid 
exhaustion of the patient. The vomiting 
consists first of gastric contents, then of 
bile and mucus in small amounts. 

Vomiting occurring in a patient some 
days after an accident should not be passed 
off as a gastrointestinal upset without 
examination, for the vomiting might be 
premonitory of a very serious condition. 
Nausea and retching, with hiccough, are 
more frequent here than in cases where 
there is intestinal obstruction. 

The temperature with injuries to the 
pancreas may rise to 101°103°F. With 
abscess formation, where operation is 
delayed, there are rigors and chills. 

Should a pseudo-cyst of the pancreas 
form, the stomach, duodenum and colon 
may be pressed upon and seriously dis- 
placed. The pressure of a “pancreatic 
cyst” upwards, onto the under surface of 
the diaphragm, may cause dyspnea from 
interference with the function of the heart 
or lungs, and in cases of inflammatory 
effusion into the lesser peritoneal sac, 
there may be pressure on the pericardium 
through the diaphragm, leading to dis- 
tressing cardiac symptoms. 

Honigmann gives the following table 
constructed from the records of 48 pub- 
lished cases to show the interval elapsing 
between the occurrence of injury and the 
appearance of a tumor in abdomen: 
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Time Elapsed Cases 
1 week 2 
2 3 
3 6 
+ + 
5 6 
6 3 
6 weeks to 2 mos. 4 
After 3 months 5 
4 2 
6 3 
I year I 
2 2 
3 3 
5 I 
8 I 


DIFFERENTIAL DIAGNOSIS 


One must consider the following con- 
ditions in diagnosing a case of injury to 
the pancreas: 

1. Perforation of the stomach or duo- 
denum. In these cases there is usually 
the history of a gastric disorder. The 
rigidity in perforation is board-like and 
somewhat generalized. There is no tend- 
ency for a patient with a pancreatitis to 

“double up.”’ Absence of the liver dullness 
is an important sign of perforation. 

2. Intestinal obstruction must be thought 
of because of the persistent vomiting. 
Visible peristalsis should be looked for, 
and the occurrence of pain corresponding 
with the spasm of the intestine noted. 
Vomiting is projectile in intestinal obstruc- 
tion, and the ejecta are progressively more 
and more offensive. Obstipation can occur 
with pancreatitis and is not, for this reason, 
a diagnostic sign. Vomiting of fecal mat- 
ter should at once suggest intestinal 
obstruction. 

3. Acute appendicitis is always thought 
of in acute intra-abdominal conditions, 
but can usually be ruled out on account 
of the location, degree and character 
of the pain. 

4. Pancreatitis, occurring some time 
after a trauma, often is mistaken for an 
attack of gallstone colic. However, the pain 
of colic is relieved by morphine and atro- 
pine, and there is usually a history of 
previous gallstone attacks. Acute hemor- 
rhagic pancreatitis may be accompanied by 
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jaundice when it results from the impaction 
of a small stone in the duodenal outlet of 
the ampulla of Vater. The patient with 
colic folds his arms across his abdomen, 
presses against the back of a chair, or edge 
of a bed, rests a few minutes, and finding no 
comfort, walks about in agony. A patient 
with pancreatitis is almost motionless. 

Perforation of the stomach or duodenum, 
intestinal obstruction, gallstone colic, and 
acute appendicitis must all be thought 
of in diagnosing an acute abdominal 
condition in a patient giving a history 
of injury or accident. 


DIAGNOSTIC AIDS 


In cases of acute pancreatitis, abdominal 
puncture is of value, but must be resorted 
to with the utmost care. The finding of 
thin, watery, bloody fluid should suggest 
the presence of acute hemorrhagic 
pancreatitis. 

Examination of the urine for sugar and 
the application of the various “Cam- 
midge’s tests”? may be of value, but the 
results are not consistent. 

Diastase in the urine, present normally 
only in small amounts, is increased tenfold 
or more in cases of pancreatic disease. 

Lowe’s test, which consists of placing 
2 to 3 drops of 1: 1000 solution of adrenalin 
on the conjunctiva of one eye, and repeat- 
ing the dose after waiting a few minutes, 
might be of value. In cases of pancreatic 
disease, within fifteen to thirty minutes 
the pupil of this eye becomes dilated, 
and remains unchanged, if the disease is 
not present. 


OPERATIVE TREATMENT 


As soon as the diagnosis has been 
entertained, operation should be performed. 
Delay in operating upon injuries to the 
pancreas means a positive increase in 
mortality. The pancreas may be approached 
from in front, or from behind. The former 
route is preferable. 

To approach from in front, the abdomen 
is opened by a midline incision from the 
ensiform cartilage to the umbilicus. When 
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the peritoneal cavity is opened, the pan- 
creas may be reached in one of three ways: 

1. Above the stomach, through the 
gastrohepatic omentum. 

2. Below the stomach, through the 
gastrocolic omentum. 

3. Through the transverse mesocolon. 

The route below the stomach is usually 
chosen. A bloodless spot in the omentum 
is found, below the greater curvature of 
the stomach, and a tear made therein 
and enlarged. The lesser sac is thus opened, 
and the pancreas exposed. If a cyst Is 
present, it will often bulge forward and 
below the stomach. With recent injuries 
to the pancreas, an attempt to control the 
hemorrhage should be made, and to relieve 
tension, evacuate septic material and fluid, 
and establish free drainage. The pancreas 
is extremely vascular, and it has numer- 
ous blood vessels, some of which are quite 
large. It is not possible in the majority 
of cases to arrest the hemorrhage by liga- 
ture. The tying of a mass of pancreatic 
tissue often results in the cutting through 


_ of tissue and further bleeding. Very often, 


the only means of arresting hemorrhage is 
the use of the deep sutures of thick catgut. 
Extreme care must be taken to avoid the 
main duct, the superior mesenteric artery, 
and the portal vein. Extensive disintegra- 
tion of the gland should be treated by 
gauze tampons and drainage. If the inflam- 
matory collection of the tensely distended 
gland is incised by multiple blunt punc- 
tures, as is generally advisable, gauze pack- 
ing and drainage will usually prevent 
general infection of the peritoneum. Occa- 
sionally, a posterior incision in the left 
costovertebral angle will sometimes enable 
the diseased organ to be freely drained. 

Incised wounds are sutured with rather 
thick catgut on a curved needle, some of 
the sutures passing deeply, others more 
superficially. The superficial sutures may 
be of finer catgut. 

If the pancreatic duct be wounded, an 
attempt should be made to expose and 
suture the edges of the wound with fine 
catgut; if this cannot be done, one should 
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suture the edges of the wound with fine 
wounded duct. This procedure should 
not be attempted if the patient’s con- 
dition does not warrant the prolongation 
of the operation by this attempt to repair. 

Punctured wounds of the pancreas are 
usually repaired by one or two sutures. 

All cases of injury to the pancreas should 
be drained, perferably by a rubber tube, 
or cigarette-drain, either by the anterior or 
posterior route, or both. The use of these 
drains protects to a certain extent the 
drainage tracts from the digestive prop- 
erties of the pancreatic fluids. 

The operative treatment of subacute 
pancreatitis resulting from injuries con- 
sists of incision, and drainage of pancreatic 
sloughs and collections of fluid or pus. 

It is advisable, in some cases, to per- 
form a cholecystostomy, to circuit the 
bile away from, the injured area, and there- 
by lessen the chances of adding additional 
factors to the pathology of that region. 


AFTER-TREATMENT 


This consists primarily of supportive treat- 
ment to overcome the affects of the shock 
of the pathological condition, and opera- 
tion. Stimulation with caffeine, strychnine, 
digitan, subcutaneous injections of saline, 
and stimulating enemata containing whis- 
key should be used. Constant attention to 
the patient for the first seventy-two hours 
is most imperative, because of the many 
complications which are possible. Second- 
ary hemorrhage, blockage of drainage 
tubes, postoperative shock and diabetic 
coma are some of the conditions that may 
be expected. An estimation of the blood 
sugar at intervals is essential after injuries 
to the pancreas, and insulin should be used 
when indicated. The blood of the patient 
should be grouped and a donor kept on 
hand to be used in case transfusion is 
necessary. It is only by attending to every 
symptom religiously that one can hope to 
save a patient’s life after injury to the 
pancreas. 

Should the patient recover from the 
post-operative shock and survive the 


Stern—Injuries to Pancreas 


American Journal of Surgery 69 


first week, one must be prepared to recog- 
nize any localizations of the inflammatory 
process within the peritoneal cavity. These 
take the form of intra-abdominal abscesses, 
which may point either in the lower part 
of the abdomen, or in the costovertebral 
angles. Subphrenic abscess with extensions 
into the pleural cavity have been recorded 
after injuries to the pancreas. These 
abscesses should be opened and drained 
after localizing, using local anesthesia 
whenever possible. 

Pancreatic asthenia, a condition de- 
scribed by Whipple,°** sometimes occurs 
after operation upon the pancreas or 
biliary tract. The patient is listless, apa- 
thetic, unresponsive to those around him; 
lacks appetite; complains of nausea and 
may vomit; rapidly becomes emaciated, 
complains of extreme exhaustion and 
has no desire to recover. The blood pressure 
is low. These symptoms appear within 
two or three days after operation, but 
are sometimes delayed for many days. 
They begin insidiously; they often dis- 
appear quickly, and the appetite may 
return all at once. Moynihan has had 3 
cases of this kind, and has treated them 
with 5 per cent glucose solution intraven- 
ously followed by insulin. 

Speese and Klein®*® record an interesting 
case in which insulin was used to safe- 
guard against the defects of carbohydrate 
metabolism. 

Antidiabetic diet should be used, con- 
sisting almost entirely of fats and albu- 
men, as advised by Wohlgemuth in 1910. 
Sodium bicarbonate should be admin- 
istered to lessen gastric acidity, which 
excites pancreatic secretion. This should 
be given with the meals. Pankreon may 
be given to substitute the pancreatic 
secretion lost through the fistula. Erepton 
proved effective in closing a pancreatic 
fistula in a case of rupture of the pancreas 
reported by Kroiss in 1911; about 100 
gm. were given daily, 20 gm. at a dose, 
by mouth in sweetened coffee or warm 
milk; or by rectum in doses of 50 gm. 
In this case the fistula closed in about 
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ten days. The skin around the fistula 
which usually develops after operations 
upon the pancreas, should be protected 
from the digestive action of the pancreatic 
secretion, by alternate use of zinc oxide 
ointment and vaseline. 


PROGNOSIS 


The prognosis depends upon many 
factors, the most important being: 

1. The severity of the trauma. 

2. The direction of the force. 

3. The location of the impinged area. 

4. The resistance and build of the 
patient. 

5. The severity and rate of the 
hemorrhage. 

6. The time elapsing between the injury 
and the onset of the symptoms. 

7. The time elapsing between the onset 
of symptoms and the diagnosis and treat- 
ment instituted. 

The prognosis should be extremely 
guarded on account of the seriousness of 
the injury and the many complications 
which might set in immediately after the 
operation, or some time after. It is the 
concensus of opinion that the vast majority 
of patients with contusions and injuries 
to the pancreas die. 

Disregarding any classification as to 
etiology of inflammations of the pancreas, 
some idea as to the mortality when treated 
medically, and by operation may be 
obtained from the following table: 


No 
Author Year P36 of Opera- Opera- No. of 
ases tion Recoveries 
tion 
Dreesman.... 1908 36 36 oO 4 
Ebner........ 1907 20 20 o 2 
Lenormant 36 36 17 
and Lecene. 1906 36 36 6 
Lerich and 
Arnana.... 1909 39 39 13 
Korte........ 118 118 7 
Linder........ 1917 16 16 
15 15 
Bloodgood.... 1919 11 II 8 
Deaver and 
Ashhurst... 1921 193 32 8 
161 67 
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Schmieden and Sebening, in a study of 
150 cases of pancreatitis due to all causes, 
give the following table concerning the 
operatively determined degree of pancreatic 
pathology and the cures for the various 
stages; the figures in the first column 
giving the percentage of cases of the 
respective stage which came to operation: 


Cured, Died, 
Per Cent Per Cent 


g.2 Edema without fat necrosis. ... 76.3 23.7 
35.4 Edema with fat necrosis........ 62.5 60.1 
25.1 Hemorrhagic infarcts.......... 36.1 56.9 
19.3 Necrosis and areas of softening. 32.0 68.0 

63.9 

7.6 Abscess formation............. 39.9 37.5 

51.2 


All who have had experience in treating 
cases of acute pancreatitis urge immediate 
operation. Whenever a case is seen before 
diffuse peritonitis sets in, the surgeon 
should lose no time in operating to evacu- 
ate the toxic fluid. Immediate operation 
should be done even if the patient is in shock, 
for the pathological processes of pancreati- 
tis are progressive. Where injury to the 


‘pancreas is done by penetrating objects, 


the sooner the hemorrhage is stopped and 
drainage established the better the chance 
of recovery. In cases of subcutaneous 
injuries, operation should be performed 
as soon as the diagnosis is established. 


CASE REPORT 


The following is the case report of a 
patient who was thrown to the ground 
by an automobile, being hit in the left 
side and back. The patient suffered severe 
pain in the back and abdomen for six 
days, and was about to leave the hospital 
on the eighth day when she went into 
severe shock and collapse, and had agoniz- 
ing pain in the abdomen. Laparotomy 
revealed a hemorrhagic pancreatitis, with 
diffuse peritonitis and fat necrosis. The 
patient recovered after a ten months’ 
stay in the hospital during which time 
two large intra-abdominal abscesses were 
opened. Later, a subphrenic abscess 
developed, which was drained. This case, 
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being one of the very few which have ever 
recovered, is described in detail. 


Mrs. R. R., aged forty-five years, was hit 
by an automobile on August 12, 1926. Her 
past history was negative, the patient having 
always enjoyed an active and healthy life. 
About two years prior to the accident, she 
had a hysterectomy for fibroids, at which 
time exploration revealed no pathology in the 
gall bladder or other organs outside of the 
pelvis. Her appendix was also removed at 
this time. 

The patient’s husband and four children 
are all living and well. 

When first seen by me, the patient was in 
front of her home, having just been transported 
by the automobile which hit her. She was 
unable to stand, and had to be carried from the 
street up three flights on a chair to her apart- 
ment. The patient was in moderate degree of 
shock, complaining of pain in her left hip and 
lower part of her spine, frontal headache and 
dizziness. Her pulse was 104, regular and of 
fair quality. Her skin was cold and clammy, 
and the face was ashen. Careful examination 
revealed marked tenderness over the left side 
of her chest in the posterior axillary line over 
the seventh and eighth ribs, and marked 
tenderness in the left hip region and over the 
lower part of her back. Besides, she had 
multiple contusions and abrasions of all her 
extremities. There was also marked tenderness 
over the lumbar vertebrae with reflex spasm 
of the spinal muscles, and a diagnosis of 
possible fracture of the spine was made. The 
patient was put in shock position with her 
head lowered, blankets and heat were applied, 
and whisky and black coffee administered. The 
patient was moved to the Hospital for Joint 
Diseases as soon as an ambulance was obtained. 

The first day at the hospital, the patient 
complained of extreme pain in her back and 
neck, and was unable to raise herself to a sitting 
position. She also complained of dizziness, and 
examination by the house doctor was impos- 
sible. The following day she felt somewhat 
better, but the pain in her back and neck 
persisted. Her pulse was of good volume, but 
the rate was slightly increased to 84-86. 
Roentgenograms were taken of her arms, legs 
and thighs, and lumbar spine, and all were 
reported negative for fracture. The second 
day after the accident she felt better, and had 
entirely reacted from the shock; her pulse 
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was between 76-82. The third day after the 
accident, the pain in her back had gone, but 
it was still tender to touch, and she still 
complained of pains in her extremities. Two 
days later she again complained of pain in 
her back; her pulse was between 74-78. 

On the morning of the eighth day following 
the accident the patient was suddenly taken 
with severe upper abdominal pain, nausea, and 
vomiting. Her general condition looked very 
poor, and she vomited continually all morning. 
The pain was most excruciating in the epi- 
gastrium, radiating to the back, and suggested 
an attack of severe gallstone colic. Atropine 
and morphine failed to relieve the pain. Her 
pulse was very rapid and weak. A consultant 
who was called made a diagnosis of gallstone 
colic. 

The patient was transferred to the Mt. 
Sinai Hospital that same day, and was seen 
by Dr. A. A. Berg that evening. Her blood 
count was W.B.C. 10,300; polymorphonuclears 
88 per cent, lymphocytes 6 per cent, monocytes 
6 per cent. A tentative diagnosis of gallstone 
colic was made, and on account of the excite- 
ment and the poor condition of the patient, 
operation was not performed until the following 
morning. The blood count that morning was 
W.B.C. 15,200; polymorphonuclears 85 per cent, 
lymphocytes 14 per cent, monocytes I per 
cent. Just before the operation, the signs 
changed somewhat; the pain had been unre- 
lieved by morphine, and the diagnosis was 
indefinite. Intestinal obstruction and ruptured 
viscus were also thought of. 

At operation a moderate amount of hemor- 
rhagic fluid escaped through the incision, press- 
ing omentum into the wound; this was covered 
with miliary foci of fat necrosis. Palpation 
revealed a rather dense gall bladder in which 
no stones could be palpated. The region of the 
gastro-pancreatic-colonic area was suffused 
with blood, and the head of the pancreas was 
felt to be the size of an adult fist. Puncture of 
the swelling revealed it to be an hematoma. 
The body of the pancreas to the left of the 
median line felt normal. There was an accumu- 
lation of hemorrhagic fluid along the gutter of 
the posterior abdominal wall, from the colon to 
the pelvis. Numerous foci of fat necrosis were 
seen all over the fat in the gastrohepatic region 
and the large omentum. 

A drainage tube was passed through the 
gastrocolonic ligament down to the region of 
the hematoma in the head of the pancreas, 
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and another tube put into Morrison’s pouch. 
Cholecystostomy was done, and gauze drains 
placed down to the subhepatic region around 
the gall bladder. The abdominal wall was 
closed in layers. A culture of the gall-bladder 
bile sent to the laboratory was sterile. 

Following the operation the patient was in 
severe shock. The temperature went to 104.2°, 
and at times the pulse was so rapid and weak 
that it could not be counted. At 5 p.m. that 
day, her hands became cold, clammy and 
cyanotic, and her pulse imperceptible, and 
her family was called in because it looked as 
if she were going to die. However, she reacted 
to the intensive and persistent stimulation of 
caffeine, camphor and digifoline by hypo- 
dermic injection; whisky, bicarbonate of soda 
and coffee by rectum; and repeated subcu- 
taneous infusions of normal saline solution 
under the breasts. 

The patient’s temperature remained elevated 
around 102° for a week; her pulse was very 
rapid, between 120 and 160 almost constantly. 
For four weeks following that, her temperature 
ran between 100° and 103°, and then a low- 
grade temperature between 101° and 102° for 
three months. During this time, her wound 


constantly discharged bile and pancreatic. 


juice, and she showed considerable loss of 
weight. Her skin was loose, her face drawn, and 
her limbs were very thin. She also lost a Jot 
of her hair. On October 30, a fairly large piece 
of stinking necrotic pancreas came out through 
the wound. This wound continued draining 
for over eight months. 

Her hemoglobin on October 22 was 47 per 


cent which shows what a severe secondary 


anemia had _ developed. This gradually 
improved, as follows: October 29, 53 per cent; 
November 5, 54 per cent; November 19, 56 
per cent; December 4, 56 per cent. 

On November 12, her blood count was: 
W.B.C. 12,300; polymorphonuclears 72 per 
cent, lymphocytes 25 per cent, monocytes 
3 per cent. On December 16: w.B.c. 8400; 
polymorphonuclears 77 per cent, lymphocytes 
21 per cent, monocytes 2 per cent. On Decem- 
ber 20, W.B.c. 11,000: polymorphonuclears 
78 per cent, lymphocytes 21 per cent, mono- 
cytes 1 per cent. On December 31: w.s.c. 
5500; polymorphonuclears 71 per cent, lympho- 
cytes 29 per cent. 

During the course of the low-grade septic 
temperature, two intra-abdominal abscesses 
were localizing, which with careful flaxseed 
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poulticing came near the surface, the first of 
which was opened under local anesthesia on 
January 2, 1927, four and one-balf months 
after her first operation. A 2.5 inch left lateral 
incision with center opposite the umbilicus 
was made by Dr. Berg. On opening the peri- 
toneum, thick pale greenish pus in a large 
quantity poured forth. A rubber tube and 
two gauze drains were inserted into the 
encapsulated intra-abdominal abscess. A cul- 
ture of the pus showed Staphylococcus aureus. 
The second abscess localized in the right lower 
quadrant of the abdomen. This was opened 
on February 7, 1927, five and one-balf months 
after the first operation, by a 2 inch incision 
under general anesthesia, slightly to the right 
and below the umbilicus. On opening the 
peritoneal cavity, a considerable quantity of 
thick pale greenish pus was evacuated; this 
pus was also cultured, and found to be Staphy- 
lococcus aureus. The cavity was well walled 
off, one rubber tube and one gauze drain were 
inserted, and the wound left open. 

The reaction following the operation on 
January 2 was quite severe; her temperature 
rose to 104.2°, and she required stimulation 
with subcutaneous infusions, digitan, and 
stimulating enemata of coffee and whisky, but 
then remained low the next four weeks. Follow- 
ing the opening of the second abscess, the 
temperature remained low, and her condition 
gradually improved. These abscesses were 
unquestionably from the localization of the 
diffuse peritonitis found at the very first 
operation in August, 1926. The patient left 
the hospital on June 6, 1927, having gradually 
recovered some weight and strength, after ten 
months in the hospital. 

In August, 1927, the patient developed signs 
of subacute intestinal obstruction and pneu- 
monia, and was confined to bed for a week. 

In the early part of October, 1927, the 
patient developed pain in the left upper 
quadrant and back. Physical examination 
showed marked dullness at the left base 
posteriorly, and roentgenographic examination 
revealed an elevation of the diaphragm on the 
left side. The patient re-entered Mt. Sinai 
Hospital. On October 10, blood count showed 
W.B.c. 13,600; polymorphonuclears 82 per 
cent, lymphocytes 12 per cent, transitional 
4 per cent; eosinophiles 2 per cent. Aspiration 
at the tenth interspace at the left base revealed 
thick pus which showed on culture B. coll; 
this pus was also tested for pancreatic ferments, 
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and amylase was found. On October 11, a 
subpbrenic abscess was opened and drained 
under local anesthesia. An incision was made 
over the left costal angle between the anterior 
and posterior axillary lines, and a section of 
the tenth rib about 2 inches long was removed. 
The peritoneum was opened. Exploration 
revealed no large collection of pus as far as 
could be explored with the finger. The proximity 
to the splenic vessels prevented any deep 
exploration and in view of the previous dis- 
covery of pus with the aspirating needle, the 
subphrenic space was drained; three packings 
were placed under the diaphragm, and two 
under the liver. After several days, these 
packings were removed, and the wound dis- 
charged pus. The pus continued to drain 
from this last wound, the opening of which 
gradually became smailer. On December 3, 
1927, her temperature suddenly shot to 
104.2°, the patient had a slight chill, and there 
was a discharge of bile from this wound. The 
character of this discharge soon became watery, 
and the patient was finally left with a sinus 
discharging pure pancreatic secretion. On 
December 30, 1927, the patient left the 
hospital with a discharging sinus, her general 
condition having improved considerably. The 
sinus discharged continually for two months, 
when the tube was removed, and the sinus 
allowed to heal. After several days, the patient 
suffered severe pain in the left upper quadrant, 
and the sinus had to be reopened to allow a 
considerable amount of secretion under tension 
to escape. The sinus continued pouring forth 
pancreatic secretion, until the middle of 
March, when the tube was removed, and the 
sinus again allowed to close. It remained closed 
for three weeks, and then the patient suddenly 
developed severe pain in the left upper quad- 
rant. Upon reopening the sinus, the retained 
secretion was under such tension that it shot 
out several inches on escaping. The sinus 
continued to drain until June 23, when it 
closed, and no symptoms of retention have 
developed since then. 


An interesting point about this case, 
is that although the pancreas suffered 
considerable destruction causing a large 
part of it to slough away, only once was 
there any sign of pancreatic insufliciency 
of internal secretion. That was immedi- 
ately after the first operation in August, 
(926. A close control of her sugar metab- 
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olism was kept by daily examination of 
her urine, and determination of her blood 
sugar. On August 21, her blood sugar 
was 0.128; August 24 0.140; August 27 
0.160. Her urine showed 0.55 per cent 
sugar for the first time on August 26, 
five days after the operation. On August 
27, it showed a faint trace, and on August 
29, a slight trace of sugar. 

A blood Wassermann test taken May 
24, 1927 was negative. 

The prognosis from this point is diffi- 
cult to state. Just how long the sinus will 
remain closed cannot be stated, nor can 
one state when the process around the 
pancreas will heal. One can expect a 
gradual fibrosis of the remaining portion 
of pancreas with a final development of a 
diabetic condition which may prove fatal. 

The patient, of course, is always in 
danger of an intestinal obstruction, from 
the adhesions within her abdomen. It 
is also possible that she may get an incar- 
cerated or strangulated hernia in the sac 
of a ventral hernia which resulted from 
the first operation. 

Her general condition at present is 
very good, her appetite good, and color 
excellent. She has three abdominal scars 
from operations, and one scar in the left 
lower axilla. She has a _ postoperative 
ventral hernia from the first operation, 
and a possible cyst of the pancreas. 


Nore: As this article goes to press, the 
patient recently has developed a diabetic 
condition, with blood sugar of 308 mg. per 
100 c.c., and with 4 per cent sugar in her urine. 
Under careful dieting, her blood sugar and urine 
returned to normal. 

A slight tenderness and the development 
of a mass over the region of the tail of the 
pancreas points, in all probability, to the 
presence of a pseudo-cyst of the pancreas. 
This condition, as well as the diabetes, had 
been anticipated. Notwithstanding her present 
condition, she is very active and able to do her 
housework. 

I wish to take this opportunity to thank 
Prof. Luigi Frassi of Milan, Italy, for his per- 
sonal communications, and Dr. A. A. Berg 
for his invaluable assistance in this case 
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CYTOLOGICAL STUDY OF GONORRHEAL PUS* 


Heinrich L. WEHRBEIN, M.D. 


BROOKLYN, N. Y. 


HE defense mechanism of the human 
organism against gonococcic infec- 
tion is still obscure. The facts that 
animal experiments are not available and 
that human pathological specimens of 
uncomplicated gonorrheal infections in all 
stages are difficult to secure are the two 
main obstacles to a thorough investigation. 
Due to the conspicuousness of the 
purulent urethral discharge, which con- 
sists almost wholly of polymorphonuclear 
cells, most observers have been led to a 
viewpoint which considers the polymor- 
phonuclear cell to be the primary defensive 
tool of the body against the gonococcus. 
The usually very marked phagocytosis 
is strongly suggestive, especially in view 
of the well-known experimental work in 
staphylococcus and streptococcus infec- 
tions. The very word phagocyte is already 
leading or possibly misleading toward a 
conclusion. However, in spite of the 
microscopic picture, phagocytosis does 
not seem to accomplish much beyond the 
purely mechanical achievement of carrying 
a certain number of organisms into the 
urethral lumen where they can be washed 
away. It even seems that the gonococcus 
thrives a little better in the presence of 
pus, and it is quite evident that the 
poly morphonuclear cell is usually worsted 
in its symbiosis with the gonococcus. It 
has been conclusively shown that gono- 
cocci which have been devoured grow as 
well in cultures as free ones, and it also 
has been shown that the amount of 
phagocytosis has no bearing on the time 
of recovery in otherwise uncomplicated 
cases. It furthermore has been demon- 
strated that the gonococcus per se exerts 
little positive chemotaxis towards the 
polymorphonuclear cells, but that the 
gonococcus endotoxin, which is liberated 
after the death of the gonococcus, is a 


powerful positive chemotactic substance. 
It seems, therefore, that the polymorpho- 
nuclear cell does not occupy such a 
conspicuous position in the defensive 
scheme as the clinical evidence suggests. 

The other factor which plays a great 
role in theory is immunity in a serological 
sense. The facts of serological immunity in 
general are too enticing to be ignored, even 
if there is no evidence that the body has 
the power of forming effective antibodies 
against the gonococcus. This lack of power 
is really most striking clinically and 
consequently therapeutic efforts in this 
direction have been bound to fail and 
have failed. Antibodies, as demonstrated 
by the complement fixation test, are 
merely specific protein reactions; they 
do not necessarily imply the presence of 
therapeutically effective antibodies. 

But of course the human body is 
victorious against the gonococcus and 
therefore must have a defense mechanism 
of some kind. There are several clinical 
facts which are clearly indicative of the 
kind of defense employed. The first is, of 
course, the fact that the defensive processes 
are purely local; apparently they occur 
only where the gonococcus actually lives. 
The adnexa, the various metastatic foci, 
and the areas of contact infection (for 
example the conjunctiva) react to the 
gonococcus as if they were primary foci 
and undergo the same rather tedious 
defensive period as the primary focus. 

The second fact lies in the observation 
that the local defensive mechanism rather 
quickly disappears with the disappearance 
of the gonococcus. An anterior urethra 
will show acute symptoms again if rein- 
fected by gonococci from the prostate; 
artificial infections of the anterior urethra 
in chronic gonorrhea invariably produce 
again an acute urethritis. However, this 


* From the Urological Service of Brooklyn Hospital and the Venereal Clinic of the Department of Health, NewYork 
City. Read before the Section on Genito-Urinary Surgery, New York Academy of Medicine, April 17, 1929. 
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second urethritis is usually shortlived, 
indicating some kind of readiness or 
preparation. This clinical fact is so evident 
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that most clinicians take a second gono- 
coccus infection much more lightly, pro- 
vided it occurred within a_ reasonably 
short time. On the other hand the first 
gonococcus infection is usually considered 
to be a vicious one. 

The third suggestive fact is furnished 
by our therapeutic experiences. It does 
not seem as if the bactericidal powers of 
the drug used for urethral injections are 


sO very important; some of the most. 


powerful delay the cure beyond the aver- 
age time limit without local therapy, 
and some of the very weakly bactericidal! 
drugs have an undoubtedly beneficial 
effect, shortening the course of the disease 
by many days. In other words, it is not 
the effect of the drug on the gonococcus 


but its effect on the urethral mucosa 


which is of primary importance. These 
considerations, which can be augmented, 
lead to the assumption of a local apparatus, 
which is slowly elaborated, which rather 
quickly disappears, and which is to a cer- 
tain extent responsive to local pharmaco- 
logical stimuli. It is evident that the 
apparatus must be cellular, and since the 
polymorphonuclear defense has been found 
to be inefficient, it is indicated that the 
reticulo-endothelial defense mechanism in 
gonorrhea be investigated. 

The pathological ‘findings in all types 
of gonococcic infections suggest very 
strongly that the reticulo-endothelial sys- 
tem plays an important réle. Plasma cells, 
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histiocytes, and other large mononuclear 
cells are everywhere in evidence. Their 
presence is usually overshadowed by the 
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dense polymorphonuclear cell infiltrations, 
but the latter is by no means as intense 
in the tissue as in the lumina of hollow 
organs and on the mucous surfaces. It is 
furthermore evident that the polymor- 
phonuclear reaction is mainly due to the 
amount of gonococcic endotoxin liberated 
and since the gonococcus grows much 
more profusely in the urethral lumen 
than in the submucosa this probably 
explains the relative distribution of the 
various cellular elements. In mild and 
recent gonococcic joint infections the 
joint fluid contains monocuclear cells 
rather than polymorphonuclear cells. In 
histological examinations of recent urethral 
infections it has been shown that round 
cell infiltrations occur with great speed, 
even before the appearance of the purulent 
urethral discharge. In accumulations of 
gonorrheal pus it is common to see the 
zone of limitation to consist almost entirely 
of plasma cells and histiocytes. 
Cytological examinations of gonorrheal 
pus have been made, but most of them are 
concerned with the behavior of the poly- 
morphonuclear cells toward the gonococcus 
or with the numerical index of cells with 
basophile and eosinophile granulations.'~® 
Pappenheim’ and Neuberger* have both 
investigated the mononuclear cells of 
gonorrheal pus. Pappenheim thought that 


the large mononuclears have a regenerative . 


function and that they appear in particu- 
larly large numbers as the disease becomes 


> 
ec 
| 
race 
| 
« 
4 
ye 
re 4 
} 
ig 
3 
¥ 
i 
4 
ee 
z 
> « 


New Series Vor. VIL, No.1 


chronic. He stated that his average findings 
showed 10 to 15 per cent of large mononu- 
clears, and 1 to 2 per cent of lymphocytes. 
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Neuberger’s comment was that the mono- 
nuclear cells have no relation to the stage 
of the disease or to the prognosis. Aside 
from this, Wile® has found that the mono- 
nuclears in the blood stream are increased 
in number when a chronic gonococcic 
infection Is present. 

In an inquiry of this kind the shortest 
approach to the problem would be through 
detailed histological examinations of tis- 
sues from uncomplicated infections in all 
stages. A second route would be through 
the investigations of tissue ~eactions to- 
wards the various drugs which have been 
used locally in gonorrhea; and if there 
should be some reaction mode which 
distinguishes the effective drugs the knowl- 
edge of this reaction should prove to be 
highly valuable for an understanding 
of the body’s defense mechanism. These 
approaches are difficult either because 
of lack of material, or of lack of armament; 
gonorrheal pus, however, could be easily 
obtained and while its investigation was 
not very promising, it could be carried 
through without much difficulty. It was 
not to be expected that much could 
be found in advance of Pappenheim’s and 
Neuberger’s findings, but a confirmation of 
these findings and a stimulation towards 
research along the lines indicated would 
have been sufficient. However, these cyto- 
logical studies brought out a valuable lead 
which should be the adequate stimulus 
to more intense and more appropriate 
investigations. 

The technic used in these cell counts 
was as follows: A small amount of pus 
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was taken from the anterior urethra with 
a wire loop and spread thinly on a glass 
slide. After drying, the smear was fixed 
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by heat and Pappenheim’s stain* applied 
for two to three minutes. After washing 
and differentiating with alcohol the smear 
was examined for its percentage of large 
mononuclear cells and for the presence 
of gonococci. Usually 400 cells were 
counted for the determination of the 
percentage. Stained thusly the polymor- 
phonuclear cells appear green with dark 
green nuclei. The lymphocytes show a 
light green nucleus with a bright red 
cytoplasm and the large mononuclear 
cells have a very pale nucleus with mark- 
edly pink cytoplasm. The epithelial cells 
have a well-stained green nucleus and 
usually a light green cytoplasm with the 
exception of squamous cells, the body 
of which sometimes shows slightly pink. 
The gonococci are bright red. | 

The most prevalent mononuclear cell ‘a 
found in these smears is distinctly larger 
than a polymorphonuclear cell; its nucleus ae 
is round or oval, but sometimes is indented 
as in the so-called transitional cells of the 


* Pappenheim’s stain: 

Solution 1: Saturated solution of pyronin. 

Solution 2: Saturated solution of methylgreen. 

Just before staining solutions 1 and 2 are mixed in 
proportions of 1 to 2 or 1 to 3 or thereabouts according 
to previous trial. The methylgreens on the market 
vary considerably. Some stains do not require differen- 
tiation with alcohol, but most of them do. 


| 1 : 

3", 


78 American Journal of Surgery 


blood stream. The cytoplasm is pink and 
apparently very fragile; vacuolation 
and fringing of the margins are common. 
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Fic. 5. Arrow indicates cessation of treatment. 


The cytoplasm usually surrounds the 


nucleus as a large round mass, but pseudo- | 


pods and odd deformities are frequently 
seen. These cells are probably identical 
with the macrophage of Maximow and 
are of histiogenic origin. Their phagocytic 
ability is evident from the detritus of 
cells frequently found within them; how- 
ever, gonococci were only rarely seen 
within. With the usual bloodstains these 
cells are not very easily identified; some 
of the cuboidal epithelial cells appear 
then frequently very much like these 
wandering cells. Particularly when they 
appear in plaques or sheets, which is not 
uncommon, the differentiation by the 
Pappenheim stain was found to be indis- 
pensable. With the latter stain confusion 
of the large mononuclear cells with epithe- 
lial cells is almost out of the question. 
Other much smaller mononuclear cells 
are lymphocytes or plasma cells. They 
are scarce; their cell mass is much more 
scant and their cytoplasm stains bright 


red. 


An attempt was always made to collect 
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a series of smears from each patient, but 
many times this was impossible either 
due to a quick cessation of the discharge 
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or due to the patient’s irregularity of 
attendance. Altogether 121 patients were 
examined and 352 smears taken. The 
average of large mononuclear cells in these 
smears was 2.3 per cent, the highest 
being 12.4 per cent and the lowest 0.2 
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per cent. The average of the untreated 
cases (89) as they came to us was 2.1 
per cent; the untreated cases classified 
as to the duration of their infection showed 
a slightly declining curve as illustrated 
in Fig. 1. It seems evident, therefore, 
that the duration of the disease has 
little influence on the mononuclear count. 
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The presence of complications also does the lowest 0.2. The curve (Fig. 3) illus- 
not seem to have any bearing, since 37 trates the rather even and _ persistent 
uncomplicated and untreated cases showed _ percentages. 
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Fic. 8. a, acriflavine; 0, ol. santali; p, protargol. 


an average of 2.5 per cent mononuclears, 
while 37 cases with complications showed 
an average of 2.4 per cent. Smears from 
6 cases of acute epididymitis gave an 
average of 2.2 per cent. There is also no 
difference between first gonorrheal infec- 
tions and repeated infections. The average 
of the first is 2.3 per cent, that of the 
second 2.1 per cent. All the figures given 
so far were collected from patients who 
at the time of the examination did not 
receive any local treatment. 

We have no series of cases which were 
left entirely untreated during the stage 
of active discharge, but we have a large 
group of patients who received merely 
oleum santali by mouth in small doses 
for many days at a time. Smears collected 
during this period show remarkably little 
fluctuation in the mononuclear percentage. 
The average from these smears is 1.5 per 
cent; the highest figure is 4.2 and the 
lowest 0.2. In 68 smears of this kind only 
one exceeded the percentage of 4. Plotted 
as curves, slight rises and depressions can 
be seen; they are not steep and their 
explanation lies well within the possible 
limits of error. An illustrative chart (Fig. 
2) shows the most marked fluctuation 
found. 

There is also a group of patients treated 
with injections of 13 per cent silver 
protein solutions of the protargol type. 
This group shows findings identical with 
the group receiving oleum santali. Forty- 
two smears of this group showed an 
average of 1.5 per cent mononuclear 
cells. The highest percentage was 4 and 


The next group, however, shows great 
differences; it concerns 64 smears taken 
from patients who had been using urethral 
injections of acriflavine solution (1:4000). 
Here we have an average percentage of 
4.3; 12.4 being the highest and 0.2 the 
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lowest. Not less than 26 smears in this 
group showed a percentage figure of over 
4. Expressed in curves, the influence of 
the acriflavine appears most marked (Figs. 
4 and 5). 

Then there is a last group of patients 
who used injections of necaron in solutions 
of 1:2000. Necaron is a mixture of sodium 
silvercyanate and sodium cholate. The 
average of 24 smears was 3.7 per cent, 
the highest 10.6 per cent, and the lowest 
0.2 per cent. Nine smears of the 24 showed 
a percentage higher than 4. The curves 
too (Figs. 6 and 7) show a marked influence 
of the local treatment on the percentage 
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of mononuclear cells. Two additional charts 
(Figs. 8 and g) illustrating the curves of 
percentages during mixed treatment are 
shown for corroboration. 

These findings seem to be rather definite 
and unequivocal. Without local treatment, 
and during local treatment with protargol, 
the percentage of mononuclear cells in gon- 
orrheal pus remain low throughout. After 
local treatment with acriflavine and with 
necaron a sharp rise in the mononuclear 
percentage occurs in the majority of 
cases, the rise being more marked after 
acriflavine than after necaron. The respec- 
tive majorities are 22 out of 25 with 
acriflavine and g out of 12 with necaron. 

The interpretation of this is difficult, but 
a suggestion may be made which might 
prove to be of importance. Acriflavine has 
been examined as to its local effect on 
tissue and it has been found that it has a 
very marked local influence on _reticu- 
lar endothelial proliferation where it is 
deposited even in highly diluted solutions.'° 
This observation has been used to explain 


its sometimes marked effect on septic . 


infections, since the therapeutic doses are 
usually so small that the bactericidal 
effect is negligible. Is it not likely that 
its activating effect on the reticulo-endo- 
thelial elements may also be responsible 
for these cytological findings? If this is 


the case and if we admit the rather 
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striking superiority of acriflavine in acute 
anterior gonorrhea over most other drugs, 
then it would be logical to assume that 
the reticulo-endothelial system is an impor- 
tant factor in the defense of the organism 
against the gonococcus. Further investi- 
gations are being undertaken to clear this 
point. 

If further findings should be affirmative 
they may lead to an experimental method 
of evaluating at least partially the drugs 
which are in use at the present time for 
the treatment of gonorrhea and others 
which will be advanced for this purpose. 
Such findings may also allow an evaluation 
of the patients specific and individual 
response towards various drugs which 
may in turn allow a more individualized 
and more effective treatment. 


CONCLUSIONS 


1. Large mononuclear cells are com- 
monly present in gonorrheal pus; their 
percentages vary between 0.2 and 12.4. 

2. The mononuclear percentage is not 
influenced by the duration of the infection 
or by the presence of complications. 

3. After local treatment of the anterior 
urethra with acriflavine or necaron solu- 
tions sharp rises of the mononuclear 
percentages occur. 

4. Without local treatment and after pro- 
targol injections these rises do not occur. 
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GASTRECTOMY VERSUS GASTROENTEROSTOMY IN 
GASTRODUODENAL ULCERS* 


AucGust SCHACHNER, M.D., F.A.C.S. 


LOUISVILLE, 


duodenal ulcers is still far from com- 

plete, decided progress has been 
made. We are still in the dark not only 
upon many of the refinements, but likewise 
upon such questions as the causation 
of gastric and duodenal ulcers, their 
clinical course, the question as to when 
they are medical and when they are 
surgical, and if surgical whether best 
dealt with along conservative or along 
radical lines. 

There is much to justify the belief 
that gastroduodenal ulcers are to some 
extent a by-product of our present-day 
civilization. A very careful inquiry while 
traveling in such backward countries as 
Africa, India, Indo-China, and China has 
convinced me that such diseases as gastro- 
duodenal ulcers are rareties in comparison 
with their frequency in the advanced 
western countries where life is far more 
strenuous. 

The classical experiment of Pawlow 
is not out-of harmony with this thought. 
We all know of appetites that have 
been arrested through the influence of 
unwelcome news, and the effect of wines 
and a pleasant conversation duringa dinner 
all point to the same end, namely, the 
influence of the nervous system upon 
the digestive process. Repetitions of this 
disturbed process may be but the first 
step of a functional derangement, which, 
if continued, may through an altered 
chemical action result in organic changes 
such as ulceration and which in a certain 
percentage of cases may terminate in 
malignancy. This is hardly an unreasonable 
hypothesis upon the evolution of the 
gastroduodenal pathology and one that 
has possibly been insufficiently emphasized. 
Once established, the chronicity and prog- 


our knowledge of gastro- 


KENTUCKY 


ress of the condition seem largely depend- 
ent upon two factors: hypermotility and 
hyperacidity. The importance of hyper- 
acidity is emphasized by the influence 
which the location bears upon the existence 
ulcer. In the Magenstrass of Waldeyer 
and the pyloric region the factor of hyper- 
motility is presented. On the side of 
hyperacidity, the almost generally accepted 
influence upon the origin and clinical 
progress of the ulcer, especially the duode- 
nal ulcer, there is a fairly well-established 
belief that the direct influence of hyper- 
acid chyme is, if not the only, at least 
a very important factor in the production 
of duodenal ulcers and a still more effective 
one in the production of the gastro jejunal 
and jejunal ulcers not uncommonly follow- 
ing gastroenterostomy. 

Furthermore, the clinical results almost 
indisputably prove that those surgical 
procedures that most specifically deal 
with hypermotility and hyperacidity are 
attended with the highest percentage of 
success. 

That there is a medical side to this 
condition, though somewhat ill defined, 
cannot be denied, but to wait until perfor- 
ation, hemorrhage and other complications 
arise before resorting to surgery is not 
unlike our past attitude in appendicitis, of 
waiting for another attack. This is especially 
true if we remember that ulcer cases get 
well with any form of medical treatment 
or even no form of medical or surgical 
treatment, but unfortunately are not 
likely to remain well. There is a distinct 
periodicity in these cases, “‘an ebb and a 
flow,”’ which is but a part of our incomplete 
understanding of the condition. 

Out of the haze that still surrounds this, 
the radical features are gradually becoming 
more clearly defined and more firmly 


* Read at the Centenary Celebration of the Faculty of Medicine, Cairo, and the International Congress 
of Tropical Medicine and Hygiene, Cairo, Egypt, Dec. 15-22, 1928. 
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established. This change from the conser- 
vative to the radical had its origin in 
Europe, and ts gradually extending through- 
out the United States. The European 
surgeons became dissatisfied with their 
end results with gastroenterostomy, looked 
further, decided upon gastrectomy and 
now seem satisfied with their decision. 
The change to the radical treatment in 
America has been slower and this slowness 
many have attributed largely to the power- 
ful moulding influence of the Mayo 
Clinic, where over 8600 gastroenterostomies 
have been performed with a claim of go 
per cent cure in gastric and 95 per cent in 
duodenal ulcers, with but 2 per cent 
complications of jejunal ulcers. Such a 
powerful argument from such an authori- 
tative source cannot fail to wield a telling 
influence. There is no good reason why 
any one who is able to secure such results 
with gastroenterostomy should change 
to the more difficult gastrectomy, since 
the latter in the best hands can hardly 
expect to excel this result. But other sur- 
geons have been unable to obtain such 
results, so they have followed in the foot- 
steps of their European confreres and are 
satisfied. 

Since it is not reasonable to expect a 
normal human being to prefer the more 
difficult partial gastrectomy to the much 
easier gastroenterostomy provided the lat- 
ter yielded about the same results, it 
becomes necessary to look elsewhere for 
the explanation. Since it is easier to do a 
gastroenterostomy than a partial gastrec- 
tomy and since the mortality following 
partial gastrectomy is much higher, not 
in the hands of the specially trained few 
but in the hands of the many not specially 
trained, the reason that the many at 
least are preferring gastroenterostomy to 
gastrectomy seems perfectly obvious. In 
such surgery, however, the operative 


procedure is based upon what the operator 
can supply rather than what the pathology 
demands. 

That gastrectomy 
surgeons not specially trained, 


in the hands of 
though 
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experienced, has a higher mortality than 
gastroenterostomy Is a well-established fact 
but in the hands of specially trained 
surgeons, it has also been established that 
partial gastrectomy need have no higher 
mortality than gastroenterostomy and 
that the end results of partial gastrectomy, 
such as safeguarding against malignancy, 
perforation, reactivation, new ulcers, hem- 
orrhage and gastrojejunal ulcers, are so 
much better than those of gastroenter- 
ostomy, that gastrectomy is naturally 
the accepted operation by those who 
are able to perform partial gastrectomy 
without a prohibitive mortality. 

The surgery of today is exacting as to 
results and there are some surgical proced- 
ures that demand special training, even 
from an experienced surgeon, in order 
to obtain the results to which modern 
surgery is justly entitled, and partial 
gastrectomy is an illustration of that fact. 
The mortality following gastroenterostomy 
has hardly been fairly balanced against 
that following gastrectomy. In gastrectomy 


the danger of malignancy has been obviated 


through the removal of the diseased 
area, and for the same reason the danger 
of perforation, reactivation of the ulcer, 
new ulcers and hemorrhage are likewise 
avoided. While jejunal ulcers are not 
impossible, even after a properly performed 
gastrectomy in which at least two-thirds 
of the stomach are removed, they are 
exceptional instead of being commonplace 
as they are following gastroenterostomy. 
In some of the reported cases the operation 
was no more, or hardly more, than a pylo- 
rectomy, but improperly included among 
the partial gastrectomies. This is misleading 
inasmuch as the influence upon the acidity 
is under such procedures scarcely entitled 
to any consideration and the tendency 
to jejunal ulcers in some of these cases 
may be increased for the same reason 
that they are in the Von Eiselsberg 
pyloric exclusion. 

To come within the pale of partial 
gastrectomy the radical surgeons insist 
upon the removal of one-half to two-thirds 
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of the stomach as the proper amount to 
secure the desired acid reduction if not 
anacidity. That gastrojejunal and jejunal 
ulcers are not impossible in cases where the 
operation was almost a total gastrectomy 
emphasizes the generally recognized fact 
that certain individuals seem to have 
an ulcer tendency that amounts to an 
idiosyncrasy. This explains the exceptions 
but does not invalidate the importance 
of those measures that are most likely to 
establish an anacidity as the best although 
not faultless course to pursue. 

Some confusion has arisen and more 
will follow in the discussion through a 
careless nomenclature as regards the terms 
excision and resection, pylorectomy and 
partial gastrectomy. Reference has also 
been made to the possibility of the selection 
of easy cases for partial gastrectomy as 
an explanation of the low mortality. 
This same explanation forces itself upon 
one in considering a large series of gas- 
troenterostomies with a surprisingly high 
percentage of cures and a surprisingly 
low percentage of jejunal ulcers. It seems 
unnecessary to add that no operator of 
the conservative or radical type is sup- 
posed to follow one course to the exclusion 
of the other. 

If the subsequent complications of gas- 
troenterostomy in the hands of trained 
operators are legitimately counted against 
those of gastroenterostomy, as they should 
be, and the subsequent possibilities of 
partial gastrectomies in the hands of 
trained operators counted against those 
of partial gastrectomy, we believe that 
the mortality following partial gastrec- 
tomies will be lower than that following 
gastroenterostomy, and the end results 
better, the character of the cases in each 
being about the same. 

According to Lewisohn the mortality 
following partial gastrectomy in the hands 
of von Eiselberg, Haberer, Freidemann 
and Bohmansenn is about 5 per cent 
and the same author refers to statistics 
from leading hospitals in New York 
City showing a mortality of 7 to 11 per cent 
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following gastroenterostomies for unper- 
forated ulcers. 

In 407 cases, not including those of 
acute hemorrhage, Finsterer’s mortality 
was 4.4 per cent. In a series of 296 cases 
operated upon since 1919 he has had a 
mortality of 2.3 per cent; 207 cases in 
this series were particularly difficult. More 
than one-half of the stomach was removed, 
with a mortality of 3.3 per cent. In the 
last three and one-half years he has had 
three deaths in 158 resections, a mortality 
of 1. 8 per cent. He emphasizes that no case 
died within the first few days of so-called 
shock of heart failure, and there was not a 
single death from pneumonia. Forty- 
three of his patients were between the 
ages of sixty-six and seventy-six years. 
This same surgeon, through a careful 
follow-up of his duodenal cases, claims 
absolute cures in 94 per cent, only 6 per 
cent having “slight discomfort due to 
ventral hernia, cholelithiasis, etc.’ There 
were no peptic ulcers. 

Stress has been laid upon the removal of 
a seemingly unnecessary amount of the 
stomach for a small gastric, or, what seems 
even more extreme, a small duodenal 
ulcer. In view of our still imperfect 
knowledge of the subject, the question 
arises whether the small duodenal ulcer 
is the real disease or the result of the 
disease. If the first holds good, the dictum 
‘moderation in all things’”’ has a founda- 
tion; if the last, it has at best a defective 
foundation and is misleading. If the ulcer 
is largely dependent upon the hyperacidity, 
the removal of the ulcer without favorably 
influencing the provocative condition has 
certainly a questionable foundation. 

The chief claims for gastroenterostomy 
have been that of drainage and the reduc- 
tion of the hyperacidity. It is known that 
with an open pylorus the chyme by prefer- 
ence passes through the pylorus and not 
the stoma, especially if the stomach is 
distended. If the pylorus is closed according 
to the von Eiselsberg technique, the danger 
of jejunal ulcer, a more serious condi- 
tion than the original, is considerably 
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increased, presumably through the shunt- 
ing of acid chyme directly into the 
jejunum. As for the reduction of the hyper- 
acidity, this not only fails to occur to the 
desired degree but with time tends to 
undergo diminution seriously endangering 
the merits of this claim; in gastrectomy the 
tendency is just the reverse, the reduction 
at the onset is decidedly more pronounced 
and with time increases. 

The influence of hyperacidity is con- 
curred in by all types of surgeons and 
internists. Further, through partial gastrec- 
tomy that portion of the stomach where 
the motility is greatest is removed. The 
resection includes not only the ulcer but 
also the abnormal area commonly attend- 
ing gastric and duodenal ulcers. 

According to Konjetzny and Calima, 
the pyloric half of the stomach shows 
evidences in ulcer cases of marked gas- 
tritis, a pathological condition favorable 
for trouble, and that is removed through 
the partial gastrectomy. 

In the gastroenterological department 
of the Mt. Sinai Hospital between 1915 
and 1920, 3 per cent of the gastroenteros- 
tomies were followed by anacidity; in 
the partial gastrectomy cases during the 
same period, there was an anacidity in 77 
per cent. The experience of Lorenz and 
Shur in 1922 is along the same lines. The 
frequency of gastrojejunal ulcers in the Mt. 
Sinai Clinic in gastroenterostomy cases 
has been 34 per cent. Of these, 18 per cent 
were confirmed at a second operation, and 
in 16 per cent the diagnosis was based on 
clinical symptoms and roentgenographic 
findings (Lewissohn). 

As regard the possibility of jejunal 
ulcers following a properly performed 
subtotal gastrectomy, experience based 
upon partial gastrectomies running into 
the thousands, representing a number 
of trained European operators and some 
Americans, notably at the A. A. Berg 
clinic at Mt. Sinai Hospital, New York, 
justifies the belief that their occurrence 
following partial gastrectomy is the excep- 
tion that only proves the rule. 
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In the United States the majority 
of surgeons still favor gastroenterostomy 
over partial gastrectomy. In a Western 
clinic over 8600 gastroenterostomies (com- 
bined when necessary with excision) were 
performed with a claim of 95 per cent 
satisfactory results, with a mortality of 
between 1 and 2 per cent in duodenal 
ulcers, and if combined with cautery 
or knife excision, go per cent satisfactory 
results with 2 or 3 per cent mortality in 
gastric ulcers, plus the occurrence of 
gastrojejunal ulcers in about 2 per cent;! 
results that are practically perfect; but 
the number of observers who remain 
unconvinced that such results are possible 
is steadily increasing. 

In the East we have another clinic of 
note where gastroenterostomy has been 
discarded in favor of gastrectomy because 
they were dissatisfied with their results, 
namely, ‘“‘a perfect cure in nearly 50 per 
cent (47) of our cases; to this may be 
added a small group (19) with fair results.” 
This same clinic was influenced in aban- 


-doning gastroenterostomy because of the 


disastrous gastrojejunal ulcers. 


In one series of cases re-examined in this 
clinic after a duration of four to nine years, 
34 per cent suffered from gastrojejunal ulcers 
of which 18 per cent were re-operated upon 
and in 16 per cent the diagnosis was based upon 
clinical symptoms and X-ray findings. 


Evidently there is an error somewhere 
since the claims are conflicting and both 
cannot be right. 

Incomplete as our knowledge is, it is 
generally conceded that ulcer cases admit 
of a certain degree of classification: The 
first is the mild type with periodic acti- 
vation that apparently or actually gets 
well under rest and medical treatment. 
A second is a type in every way more 
pronounced and with more _ persistent 
symptoms that through a gastroenteros- 
tomy has the moderate acidity reduced, 
the emptying of the stomach improved 
and gets well or is markedly benefited. 


! Ann. Surg. 79: 386, 1924. 
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There is a third type with a high degree 
of acidity, a tense nervous state with 
ulcer symptoms pronounced and frequently 
resorting to soda or magnesia, hypertonic 
throughout. This is the type that fre- 
quently remains unimproved or is even 
made worse. It is in this type that we 
may expect the gastrojejunal ulcers and 
other complications. 

The value of the conclusions in gastro- 
duodenal surgery is in direct ratio to 
the accuracy of the follow-up system. It 
would require an enviable degree of 
optimism to think of following up 8600 
or more gastroenterostomies even if they 
were all located in the same city, and if 
spread throughout the land the task of 
following up this large number is obviously 
as nearly impossible as it can be, assuming 
that the questionnaire system, while not 
without some value, is too imperfect to 
be seriously considered where exact dis- 
criminations are necessary. 

The cases that are not cured will fall into 
three groups: In the first group the unsatis- 
factory element is such that the patients 
prefer to bear it rather than to invite 
what they believe might possibly be worse. 
They may or may not answer a question- 
naire and with or without accuracy. A 
second group is decidedly dissatisfied 
and may return to where the first operation 
was performed, but being disappointed 
are about as likely to go elsewhere. 
The third group is the one in which new 
ulcers form, old ones reactivate or per- 
forate, and lastly, being of the hypertonic 
type, are the cases more liable to gastro- 
jejunal ulcers with perforations. When the 
latter complication arises, the patient is 
too acutely ill to be transported to the 
hospital where first operated upon, if 
this happens to be located a hundred 
or more miles away, and therefore falls 
into the hands of the local surgeon, who 
most likely has never been trained to 
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PLASTIC ORTHOPEDICS OF THE FOOT 
AND LOWER EXTREMITY* 


A. M.D. 


LOS ANGELES, CALIF. 


tremities may have the most unfortu- 

nate psychological effect upon 
individuals, especially upon women. It 
may produce an inferiority complex whose 
ramifications may be both wide and lasting 
to a surprising degree. Leg and foot defects 
may seriously interfere with social pleasure 
as well as with a person’s attention to 
business and profession. In a _ female 
individual a neurosis may develop on 
account of ill-shaped legs or malformed 
feet. It is such conditions which I wish to 
discuss, leaving out of consideration the 
various and manifold orthopedic affections 
which have resulted secondary to a patho- 
logical process in the brain or spinal cord, 
as for example the acquired talipes of 
spastic or infantile paralysis; neither will 
I enter into the description of deformities 
secondary to local or remote inflammatory 
processes, such as tuberculosis or pyogenic 
focal infections leading to arthritides; nor 
will I dwell even upon the congenital foot 
deformities, t.e. talipes. This article is 
devoted to the conservative and operative 
correction for cosmetic purposes of common 
conditions which affect the leg from the 
knee down, conditions which offer difficul- 
ties in shoe fitting and interfere with happi- 
ness because they insult the patient’s 
esthetic sense. 

Enumerating from below upward, the 
most frequent affections are: (1) hallux 
valgus; (2) minimus digitus varus; (3) 
hammer and other malformed toes; (4) 
excessively long toes; (5) submalleolar 
lipomata and fat ankles; (6) bow legs; and 

~) varicose veins and ulcer. 


Tw disfigurement of the lower ex- 


I. HALLUX VALGUS 


A mild form of this defect may respond 
to conservative treatment by physical 
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and mechanical measures. Physical modal- 
ities to overcome adhesions and contrac- 
tures; massage, manipulations and muscle 
training to reestablish function, and pad- 
ding and night splinting to retain the 
correction obtained by physical means 
may overcome many an incipient hallux 
valgus. The toe may be restored to a 
position and shape commensurate with 
the sensible commercial shoe. The foot 
may assume a presentable appearance. 
On the other hand, if the toe deviation 
has become fixed by tissue contracture 
and the head of the metatarsus has adopted 
an unsightly shape, only operative 
procedure can restore the configuration to 
the forefoot. 

The varieties of hallux valgus operations 
are so numerous that the rehearsing of 
them would lead us too far. Suffice it to 
say that the object of all of them is to 
restore the contour and the function of 
the foot and with this, to abolish the symp- 
toms and signs of the defect. 

The type of operation must be chosen 
in accordance with each individual case, 
keeping in mind that the normal anatom- 
ical structures and the weight-bearing 
function of the foot should be disturbed 
as little as possible. For this reason the 
Mayo’s operation should be limited to 
cases in which the big toe is enormously 
long and interferes with wearing of the 
commercial foot gear. Even in_ such 
instances the toe can be shortened by 
removing a part of the phalanx instead of 
the metatarsal head. The operation I most 
frequently perform is as follows: 

A 2 in. incision is made on the outer 
side of the big toe joint. The conjoined 
tendons of the adductor hallucis group of 
muscles are carefully exposed and severed 
from their insertion at the base of the first 


* Submitted for publication June 14, 1929. 
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phalanx. The external sesamoid is not 
removed, except when extremely dis- 
placed, as indicated by the roentgen ray, 
or when it is abnormally large or eroded. 
After this, the severed tendon of the 
adductors and the external head of the 
flexor brevis hallucis are transplanted 
into the dorsum of the head of the first 
metatarsal bone by means of stout catgut 
or silk thread. Now only ts the enlarged 
metatarsal head exposed and the super- 
fluous bone chiseled away. It may at times 
become necessary to remove a button from 
the base of the phalanx in order to 
straighten the toe. The toe position Is 
now corrected and held in position by 
means of a plaster shoe or splint. Weight- 
bearing is allowed in about eight to ten 
days. 

While this operation is my choice, I 
deviate from it whenever circumstances 
warrant, as indicated by the findings in 
the operative field and by the roentgen 
ray. All cases should be roentgenographed 
preoperatively to give a clue to the mode 
of operation and postoperatively to present 
the results. After-treatment with physical 
modalities and the wearing of a foot sup- 
port and properly fitted shoes should 
always be practiced. Many well-performed 
operations present bad results because 
painstaking after-treatment has not been 
carried out. 


2. MINIMUS DIGITUS VARUS 


The deviation of the little toe towards 
the midline of the foot and the prominent 
head of the fifth metatarsal can be over- 
come by methods similar to those outlined 
for hallux valgus. 

The conservative treatment is practi- 
cally the same only that the strapping and 
splinting of the little toe differ from those 
of the big toe. These measures may suffice 
if the condition has not advanced too far: 
if the toe has not become permanently 
fixed in the malformed position by con- 
tractures of the joint capsule and the 
tendon of the dorsal flexor. 

For the operative correction of the 
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minimus digitus varus two methods are 
advocated. One is as follows: A part of 
the head of the metatarsal and, if need 
be, a portion of the third phalanx are 
chiseled off, thus removing the offending 
prominence which makes the forefoot too 
wide. Capsulotomy and tenotomy may 
have to be added if the toe is dorsally 
flexed and contracted. 

The other operation is to perform an 
osteotomy of the fifth metatarsal shaft 
and to shift the distal portion to the mid- 
line of the foot. In this corrected position 
the metatarsal unites. I have obtained 
the best results by the former method 
which is simple and effective. 


3- HAMMER TOE AND OTHER MALFORMED 
TOES 


The amputation of deformed toes should 
be condemned because a_ predisposition 
for much functional disturbance and for 
subsequent malformation is thus created. 
An exception may be allowed with the 
little toe when it is very much deviated 
towards the midline and when it markedly 
overrides or underrides the neighbor. Only 
after failure of conservative and operative 
procedures should advice be given to 
amputate, even in the case of a little toe. 
While the loss of the last toe may but rarely 
cause trouble, the foot has lost its normal, 
its natural appearance. 

Toes should be restored to comparative 
normalcy in shape and position. The most 
common defect is the hammer toe. If 
many toes are thus deformed we have the 
claw foot to deal with. 

Conservative measures, i.e. physio- 
therapy, including manual and mechanical 
stretching and adequate supporting, may 
sometimes be sufficient to give satisfactory 
correction of a mild hammer toe. But in 
more extensive deformity it is usually 
necessary to tenotomize or to lengthen 
the extensor longus tendons, to tenoto- 
mize the toe fiexors and at times 


even to perform a capsulotomy of the’ 


metatarso-phalangeal articulations. 
Tenotomy releases the tendon contrac- 
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tures; capsulotomy relieves the capsular 
shortening of the joint beyond the head 
of the metatarsal. There is no doubt that 
this simple section of tendon and capsule 
may suffice, if followed by the mechanical 
and physical measures already mentioned. 

Whatever treatment is instituted it is 
not wise to apply much force in the 
manipulative correction of the toes. This 
may lead to swelling from rough handling, 
from tearing and stretching of the capsule 
and tendon. Not only may it result in a 
failure to straighten the toe, but may 
greatly add to the suffering of the patient 
and to an increase of the defect. 

In cases of long standing which offer 
excessive resistance to manual manip- 
ulation, even after tenotomy and cap- 
sulotomy, a bone operation should be 
resorted to. 

This consists in a subperiosteal removal 
of sufficient bone to allow over-correction 
of the toe without any force. A wedge of 
bone is resected from the phalangeal 
articulation and the bone ends allowed to 
unite. This is the most satisfactory pro- 
cedure to abolish permanently the flexion 
contracture of the phalangeal hammer. 


4. EXCESSIVE LONG TOES 


The difficulty of fitting a commercial 
shoe when the foot is too long on account 
of a protruding toe is obvious. The 
amputation of a terminal phalanx, as 
advised at times, should not be performed, 
it being only an additional disfigurement. 
A square piece of bone should be resected 
from the middle phalanx in the lesser 
toes, or from the second phalanx in the 
big toe. A very satisfactory and cosmetic 
result ensues, especially when a flap of 
fascia is interposed into the joint to pre- 
vent ankylosis. 


5. SUBMALLEOLAR LIPOMA AND FAT 
ANKLES 


Fat lumps anterior to the external 
malleoli are a rather common occurrence 
in women. While they do not give any 
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subjective symptoms, they always render 
the ankle ill-shapen in appearance. 

I have attempted to reduce these fat 
masses by conservative means, but never 
succeeded. No massage, nor any form of 
physiotherapy including the advocated 
negative galvanism, has lead to a _per- 
manent reduction of the size of these 
masses of adipose tissue. 

Enucleation through an open incision 
is the only procedure which has abolished 
this unsightly tumor. The removal is 
simple and the final result is satisfactory. 

Besides the submalleolar lipomata, an 
ankle may be large in virtue of circum- 
ferential fatness of the lower leg. By 
conservative means I was not able to 
gain any appreciable and lasting reduction 
of the leg contour. As conservative therapy 
I used the well-known Zinkleimverband. 
The technique of its use I will describe 
under the discussion of varicose veins. 
This cast or bandage may be of temporary 
usefulness if continued for a long time. 
Unfortunately the effect of this treatment 
is only temporary; the condition usually 
returns a short time after interruption of 
casting. 

The operative removal of fat to gain a 
better shaped ankle in this circumferential 
leg fatness is still in the experimental 
stage. I have personal experience in only 2 
cases. The site for the operation is in the 
midline over the tendon Achilles. The 
incision is about 6 to 8 in. long through 
the skin and subcutaneous tissues, thus 
exposing the layer of fat. The latter is 
removed by a long strip or by curettement 
on each side of the tendon, leaving sufli- 
cient fat on the skin so that it may present 
an even outline after healing. After the 
stitching, which should in these cases be 
subcutaneous, a tight compression bandage 
is applied and left on for at least ten days. 
The last word in this plastic operation of 
the lower part of the leg has not been 
spoken yet. To my knowledge, nothing 
has been published to date on this subject. 
Although I cannot with certainty advocate 
operative procedures for a_ successful 
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restoration of the leg outline, I think it is 
worth trying, since no bad effects or 
dangerous results can ensue. 


6. BOW LEGS 


This type of deformity is not uncommon 


in the adult, although extreme bowing is 
relatively infrequent. After massage, manip- 
oe ulations and the wearing of all kinds of 
: commercial supports have been in vain, 
the woman will consult the orthopedist 
with the request to have the legs straight- 
ened. The psychic burden is so great in 
this malformation that even operation Is 
requested. To gain a good cosmetic effect 
it is essential to have roentgenograms 
taken of both legs for the sake of com- 
parison and to determine the type of 
operation to be performed. Only cases with 
mild knock knees give promising results. 
Whenever the knock knees are markedly 
developed, straightening of the legs will 
result in a worse appearance of the entire 
lower extremity than before the operation. 

The operation is comparatively simple. 
It consists of an osteotomy or a wedge- 
shaped resection of a piece of the tibia and 
a division of the fibula, on a little higher 
level than that of the tibia. In three to 
four weeks the plaster cast, applied imme- 
diately after the operation, is changed with 
the leg in better correction. An attempt 
at complete correction should never be 

- made at the time of operation; the straight- 
ening should be gradual in two or more 
plaster cast reapplications, each time 
reducing the bowing of the leg until com- 
plete alignment ts obtained. 

The time necessary for complete 
recovery is from ten to sixteen weeks. 
If the bowing is anterior or acutely lateral 
a wedge-shaped resection of the tibia is 
indicated, while otherwise a transverse or 
longitudinal osteotomy will suffice. There 
are even cases when the fibula may be left 
intact, the correction being obtained with 
the severance of the tibia only. 


7. VARICOSE VEINS AND THEIR SEQUELAE 


ee This unsightly and troublesome defect 
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of the leg, which occurs so frequently in 
women, can be overcome by a method 
advocated in recent years, namely the 
obliterative treatment of varicosities and 
the application of Unna’s paste for the 
healing of varicose ulcers and superficial 
phlebitis, both of which are complications 
of the distended veins. 
The formula for Unna’s paste is: 


Ere 15 per cent of the total volume. 


A modification proposed by Dr. Joseph W. 
Sooy is: 

Ten pounds of this paste is sufficient to 
make seven boots. While Unna’s original 
paste may serve the purpose, Sooy’s 
modification makes the dressing somewhat 
antiseptic and inhibits the thriving of 
organisms under the boot. It increases 
the porosity of the substance and stim- 
ulates healing of the ulcer. 

Both pastes are applied in the following 
manner: 

After the paste is prepared, it is placed 
in a double boiler and is heated to about 
100°F. It becomes as viscous as paint. 
With the aid of a paint brush it is applied 
directly over the skin of the leg, beginning 
from the toes and ending below the knee. 
The ulcer is not protected by a dressing. 
A simple spiral bandage is wound evenly 
over the first layer of the paste; then more 
paste is applied, followed by another 
muslin bandage. A total of three layers of 
bandage and four of the paste completes 
the boot. After cooling, the boot is rubbery 
hard and forms a pressure bandage which 
in virtue of its porosity allows the discharge 
from the ulcer to escape. 

The paste boot cannot be regarded as a 
permanent cure for any condition. It 


offers only a temporary support, decreasing - 


the venous pressure and improving arterial 
circulation. It is doubtless a very efficient 
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measure to reduce edema of the ankle 
and leg and to favor the healing of the 
ulcers. The paste dressing can be left in 
place for as long as twelve weeks without 
renewing It. 

For a permanent cure of the varicose 
veins the injection method may be con- 
sidered the most ideal. The treatment is a 
radical cure. Over the operative methods 
it has the advantage of being an ambula- 
tory treatment. The pathological principle 
underlying this method is the formation 
of a phlebitis of the venous wall. The 
injected solution acts as an irritant to the 
intima of the vessel and produces the 
inflammation, called by Siccard “‘endo- 
veinitis.”” Siccard describes the pathology 
as a phlebosclerosis which actually is a 
productive adhesive and _ organizing 
phlebitis. 

The solutions in use at the present time 
are 15 to 25 per cent sodium chloride, 
20 to 40 per cent sodium salicilate, urea 
and quinine solution and a 60 per cent 
glucose solution. Other chemicals in solu- 
tion have been used and given favorable 
results. The kind of medication has not 
been decidedly established. Individualiza- 
tion and establishing the proper indication 
for each solution should be the aim of the 
men who use this mode of therapy. The 
technique of the injection also varies 
somewhat. I proceed in this manner: 
While the patient is standing I apply a 
tourniquet below and above the site of the 
injection. With tincture of iodine I mark 
the point where I desire to introduce the 
needle. The patient than lies down and I 
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introduce the needle. The flow of blood 
indicates that I have struck the lumen 
of the vessel. The central bandage is 
loosened, the leg is raised and the solution 
introduced. In withdrawing the needle 
one must be careful not to allow any drop 
of the solution to infiltrate the subcutan- 
eous tissues for fear of cellulitis, which 
may easily set up. A sterile gauze sponge 
is placed over the injected area and 
strapped on by means of adhesive. An 
elastic bandage may be applied over the 
entire leg and left on until the next 
injection, in about five days. 

This method of treatment is most 
efficacious provided the proper indications 
are established beforehand and the possible 
complications forestalled. | do not intend 
to discuss these here, but desire to add 
that no recurrences take place. New veins 
may appear on the leg in a patient with 
varicose diathesis; in such instances the 
injections have to be continued into the 
newly formed varicosities. 

It must be admitted that very small 
varicose veins are not amenable to this 
injection treatment, hence promises must 
be guarded against. 


CONCLUSIONS 


The enumerated defects are only the 
most common ones in the foot and leg. 
Their correction is advocated and obtain- 
able for the sole purpose of gaining cos- 
metic effects and abolishing unsightly 
and ugly outlines of the lower extremities. 
The etiology and symptomatology is dis- 
regarded, having no bearing on the subject. 
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ANATOMICAL VARIATIONS IN THE THYROID 
AS A CAUSE OF RECURRENT GOITER* 


J. M.p. 


PORTLAND, OREGON 


ee ARLY in the study of goiter a con- 
ae siderable percentage of recurrences 
7 were seen following operation. With 


the improvement of diagnostic ability 
and operative technique there was a 
marked decrease. Several years ago in 
the goiter clinic of the University of 
Oregon, we began the study of the cause 
of recurrence. We classified the patients 
coming in complaining of recurrence into 
two main groups. 

1. Pseudo recurrences 

A. Diagnostic errors. 
B. Symptoms due to permanent 
lesions 
c. Insufficient operations 
1. Improper operations 
2. Anatomical variations. 
ir. True recurrences 
A. Without symptoms 
1. Colloid goiter. 
2. Diffuse adenomatous goiter. 
3. Adenoma. 
B. With symptoms 
1. Toxic hyperplastic 
(exophthalmic). 
2. Diffuse adenomatous goiter. 
3. Adenoma. 

Under diagnostic errors were placed 
those patients whose symptoms were 
suggestive of goiter but were caused by 
other lesions. There had evidently been 
a goiter which had been removed without 
influencing the symptoms. With our 
present-day diagnostic methods and a 
proper understanding of the value of the 
basal metabolic rate and sufficient repeti- 
tion to determine the true rate, these 
errors should now be minimal. Permanent 
lesions are the result of neglect, usually 
on the part of the patient but sometimes 
on the part of the physician. Permanent 
lesions in the heart, in the vascular system, 


goiter 


or in the central nervous system, are 
produced before operation and, although 
the patient may be cured of goiter, he 
will still have some of the symptoms. 

Under the third group, insufficient opera- 
tions, are included those patients in whom 
there was not a sufficient amount of the 
thyroid removed to produce a cure. Under 
this group are included as subgroups: 
(1) Improper operations; patients under 
this group have usually been operated 
upon by inexperienced operators and 
not enough gland has been removed to 
produce a cure; (2) anatomical variations; 
the operation performed was sufficient 
for an ordinary gland but the recurrence 
is due to an anomalous condition. 

The patients with true recurrences were 
divided into those without symptoms and 
those with symptoms. In the group without 
symptoms are included patients who have 
been operated upon and return with a 
goiter but no symptoms of hyperthyroid- 
ism and a normal or subnormal basal 
metabolic rate. In this group we have 
recognized: (1) colloid goiter, the most 
common kind; (2) diffuse adenomatous 
goiter, and (3) true adenoma. While the 
latter two groups were not toxic when 
we saw them, we believe in the course of 
time they would become toxic, so operation 
was advised. 

Recurrence with Symptoms. Here are 
included all those patients who gave a 
history of cure following operation but 
have returned with a goiter and symptoms 
of hyperthyroidism. In this group we have 
found: (1) toxic hyperplastic goiter (exoph- 
thalmic); (2) diffuse adenomatous goiter, 
and (3) adenoma. 

Our work upon recurrences began with 
the study of this latter group. We first 
studied regeneration of the thyroid in 


*Read before The Pacific Coast Surgical Association, Feb. 22, 19209. 
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rabbits and found that, first, as long as 
there was a sufficient amount of thyroid 
eland left to supply the necessary thyroxin 
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mum amount of gland so as to make certain 
that hyperplasia would take place, first, 
that an increase in the amount of colloid 


Fic. 4. 


to the animal, there was no change in the 
gland as a result of removing a portion of 
it; second, that when there is a sufficient 
amount of thyroid left so that stimulated 
activity of the cells can supply enough 
thyroxin, there will be an increase in 
colloid but with no, or very limited, hyper- 
plasia; and third, when there is not enough 
thyroid gland left to supply the necessary 
amount of thyroxin, hyperplasia takes 
place and new gland substance is devel- 
oped. In some instances this hyperplasia 
Was excessive. 

We next undertook the study of the 
control of regeneration and found that 
when the thyroid gland was kept saturated 
with iodine, a greater amount of gland 
could be removed without hyperplasia 
than when iodine was withheld. We 
found, further, that in removing a maxi- 


Fic. 2. 


Fic. 3. 

Fic. 1. Large retrotracheal extension. Rubber tube marks position of trachea. There were bilateral retrotracheal 
extensions which met in midline posterior to trachea. Adjacent surfaces were flattened but not united. 

Fic. 2. Retrotracheal extension. Rubber tube marks position of trachea. There were bilateral retrotracheal exten- 
sions which met in midline. Retrotracheal extension made up greater portion of both lobes so that upon ex- 
posing thyroid portion presented appeared comparatively small. 

Fic. 3. Inferior extension from lower pole. 


appeared in about two days whether 
icdine was given or not, second, that 
hyperplasia appeared in about seven days 
whether iodine was given or not, and 
third, that the hyperplasia was usually 
completed in three to four weeks when 
iodine was given but that it continued 
much longer if iodine was not given, and 
in two instances where iodine was not 
given the hyperplasia continued until the 
thyroid had assumed proportions suflicient 
to be called a goiter. As a result of this 
work we concluded that true recurrent 
goiters could be prevented by having 
the thyroid saturated with iodine at the 
time of operation and kept saturated for 
two months after the operation and giving 
sufficient iodine thereafter to supply that 
needed for normal function. 

In applying this to the patients, we 
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found while the number of recurrences 
were markedly reduced there were still 
some patients who would have recurrences. 
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cause recurrences as follows: (1) persistent 
pyramidal lobe, (2) superior accessory 
thyroids, (3) retrotracheal extensions, (4) 


Fic. 4. Fic. 5. 


Fic. 6. 


Fic. 4. Inferior extension and extrusion from lower pole. .Distal portion has adenomatous mass at its end which was 
connected to proximal portion by connective tissue only. There was no thyroid tissue connection. Proximal 
part is an extrusion that was connected to lower pole. It was a true extension of thyroid tissue. 

Fic. 5. Extrusion from lower pole connected only by connective tissue. 

Fic. 6. Same as Figure 5, showing flattened surface where this mass came in contact with lower pole. 


There was no thyroid tissue connecting the two. 


About this time we saw a patient who had 
been previously operated upon elsewhere 


five times. With the ordinary methods 


of examination, no thyroid gland was 
palpable, but by standing behind the 
patient and pressing the fingers of the 
left hand posterior to the trachea so as 
to rotate it to the right, a mass could be 
felt with the thumb and finger of the right 
hand. Reversing the method of exam- 
ination, the mass could be forced over to 
the left side. At operation this was proved 
to be bilateral retrotracheal extensions 
that had never been reached. Since then 
we have been studying every patient that 
comes to operation for atypical thyroid 
distribution. 

As a result of this study we have classi- 
fied the atypical conditions seen that may 


inferior extensions or extrusions, and (5) 
lateral extensions or extrusions. Pyramidal 
lobes appear to be present more frequently 
than any of the others. The pyramidal 
lobe is formed by a spreading out of the 
thyroglossal stalk above the isthmus at 
the time of the development of the thyroid. 
It is usually connected by its base to the 
isthmus but sometimes is independent of 
the isthmus. It may extend as high as the 
hyoid bone. At the time of the primary 
operation the pyramidal lobe may be so 
thin that it may be overlooked or the 
surgeon may think it of no consequence. 
Whenever present, however, it should be 
removed as it participates in the regenera- 
tive process and may form an unsightly 
mass even though it does not develop into a 
toxic goiter. Aberrant thyroid masses 
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originate from the thyroglossal stalk above 
the hyoid bone and usually lie along the 
former course of the thyroglossal duct. 
They are sometimes displaced laterally, 
but I have seen none of them in my series. 

Retrotracheal extensions (Figs. 1 and 2) 
occur much more frequently than are 
supposed. This is a congenital condition 
which, like the pyramidal lobe, occurs so 
frequently that it can hardly be said to 
be anomalous. I have seen retrotracheal 
extensions that will measure as much as 
2!, cm. in their anterior posterior diameter. 
Retrotracheal extensions are frequently 
bilateral and often meet posterior to the 
trachea so that the trachea is completely 
encased in thyroid tissue. At the place of 
contact the border of each is flattened and 
when large there is a wide flattened surface. 
I have never seen them united. The 
trachea may be compressed. These patients 
often complain of a tightness in the throat 
even when no evidence of constriction is 
seen. In the larger ones the esophagus is 
pressed against the posterior wall and the 
patients may complain of dysphagia. At 
operation every lobe should be everted 
before removal in order that a retrotracheal 
extension may not be overlooked. Owing 
to the close proximity of the recurrent 
laryngeal nerve, the best method of remov- 
ing retrotracheal extensions is to evert 
the gland, place two fingers back of the 
retrotracheal extension and then, after 
the capsule of the gland has been opened 
and the greater portion of the thyroid 
has been dissected free from the posterior 
section of the capsule, the retrotracheal 
extension is inverted into the capsule so 
that it may be dissected out without injury 
to that portion of the capsule which covers 
the nerve. If overlooked, a subsequent 
operation is fraught with danger due to 
displacement of the recurrent laryngeal 
nerve in the healing process. As the scar 
forms it may be drawn over the top of the 
remaining portion of the gland. 

Inferior and lateral extensions or extru- 
stons. There have been several articles 
in the literature reporting altogether 
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between thirty and forty lateral accessory 
thyroids. I have recently gone over all 
of this literature and am trying to get 


Fic. 7. Lateral extrusion. Thyroid is made up of ade- 
nomatous masses. One held out by needle had been 
extruded and detached with exception of remaining 
portions of capsule. There was originally more of 
capsule present than shows in picture, capsule having 
been broken in handling previous to taking of picture. 


later reports on as many as _ possible. 
The result of this study will be reported 
in a subsequent paper, but suffice it to 
say here that this group can be divided 
from the reports into (1) atypical thyroid 
lobes, (2) metastatic carcinoma, and (3) 
independent thyroid tissue. In our work | 
we have found no inferior or lateral acces- ae 
sory thyroids independent of the thyroid F 
gland, but we have found both extensions, 
(Figs. 3 and 4) and extrusions (Figs. 5 and 
6). The inferior extensions begin usually 
as an adenomatous mass at the lower pole 
of one of the lobes. As the mass grows it 
forges outward from the pole similar to a 
subserous fibroid of the uterus. As it 
continues to grow, that portion that has 
been extruded may grow more rapidly, 
giving it a pedunculated appearance. As 
the process continues, it draws out more 
and more so that the thyroid tissue of the 
peduncle becomes thinner and_ thinner 
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until sometimes the thyroid tissue sepa- 
rates, leaving the mass independent of the 
thyroid gland except for its connection 
by the capsule. The capsule may then thin 
out until there is only a connective tissue 
band binding the extruded mass to the 
thyroid gland. I have never found one of 
these separate masses that was not con- 
nected to the main gland at least by the 
remainder of the capsule, but I do not 
doubt that it does occur, particularly in 
those extensions downward into the chest. 
| believe that those independent thyroid 
masses found in the chest have developed 
in this manner. This process of develop- 
ment is similar to the development of the 
subserous fibroid which sometimes becomes 
detached and lies in the abdomen free from 
the uterus. 

The so-called lateral accessory thyroids 
that are non-malignant develop, I believe, 
in the same manner from either the upper 
pole or lateral aspect of the lobes. I have 
seen one instance of a lateral extrusion 
(Fig. 7) in which the capsule had nearly 


disappeared and only a thin connective 


tissue band remained. Had this patient 
not been operated upon at this time and 
had the mass later taken on a more rapid 
growth, this band would probably have 
given away, leaving it as an independent 
body which would then have been looked 
upon as an accessory thyroid. 

A study of the embry ology of the thyroid 
land reveals no method, or mechanism 
by which thyroid tissue can be produced 
except from the anlage at the base of the 
tongue as the existence of other anlage has 
been disproved. Thyroid tissue may 
develop from any portion of the thyro- 
glossal stalk. The superior accessory 
thyroids form from this stalk anywhere 
from the base of the tongue to the isth- 
mus. They sometimes migrate laterally so 
that they are not always found in the 
midline. 

Theoretically the stalk “en project 
downwards beyond the isthmus. I have 
seen small tongue-like projections on the 
lower border of the isthmus that are 
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suggestive of this. In one instance (Fig. 
3) I thought at first that the extension 
from the right lower pole might be due 
to such a continuation of the growth of 
the stalk, but it was adenomatous and as 
the extensions or extrusions are usually 
adenomatous, I doubt this very much. 

In operating it is essential that the 
surgeon remember these anatomical varia- 
tions, as I have personally seen recurrences 
in each of the types I have described. The 
retrotracheal extension is usually, if not 
always, of the same type as the main 
portion of the lobe to which it belongs 
and the extensions and extrusions are 
usually adenomatous so that the leaving 
of these means the leaving of masses of 

pathologic tissue. The pyramidal lobe may 

show the same pathologic change as the 
majority of the gland or may be normal. 
It should not be left, however, even if 
normal, as it very frequently undergoes 
hyperplasia following operation if left. 
I have seen well-marked toxic hyperplastic 
(exophthalmic) goiter from a pyramidal 
lobe left at a previous operation. 

If all but a very minimal amount of 
thyroid tissue be removed at operation, if 
the anatomical variations are looked for 
and removed when present, if the thyroid 
gland is saturated with iodine at the time 
of operation and kept saturated during 
the period of regeneration (probably two 
months), and if the patient gets a sufficient 
amount of iodine thereafter to insure 
normal thyroid function, there will be no 
type of surgery giving more satisfactory 
results than thyroid surgery upon carefully 
selected, carefully prepared goiter patients. 
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the history of anesthesia during the 

last century; the introduction of 
ether and chloroform narcosis and the 
use of local anesthetics. The latter have 
not realized the hope once entertained 
that they would replace the inhalation 
anesthetics. 

From the standpoint of toxicity, it Is 
true that local anesthesia has definite 
advantages over the more hazardous narco- 
sis. On the other hand, the risk of psychic 
insult to a conscious patient during a major 
operation is so great that the majority 
of surgeons do not dare to expose a sensi- 
tive person to such a possibility. Conse- 
quently, most operations are still done 
under general anesthesia. It is hardly 
necessary to state the disadvantages of 
the inhalation method. Hence, the attempt 
to apply the anesthetic by another route 
than the lungs was quite natural. At 
present, intravenous injection may be 
dismissed from consideration because this 
method has not passed the experimental 
stage. 

Roux was the first (1846) to show that 
general anesthesia may be induced by 
injecting water-ether solutions into the 
rectum. The injury to the mucous mem- 
brane of the lower colon and rectum which 
resulted caused him to abandon the 
experiments immediately. Not more for- 
tunate was Pirogoff (1847) who gave 
ether vapor rectally. Consequently, 
interest in rectal anesthesia declined until 
revived by Gwathmey. The latter’s pub- 
lication on ether-oil anesthesia by rectum 
‘1913) made the surgical world realize 
anew the possibility of eliminating the 
disadvantages of the inhalation method. 
But reports from various sources refer 
to severe intestinal irritation, profuse 
diarrhea, attacks of pain, and sometimes 
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serious degeneration of the liver cells. 
Nevertheless, the technical advantages 
of the rectal method and the fact that 
the patient is spared the stage of excite- 
ment and the risk of postoperative pneu- 
monia, made it worth while to continue 
the experiments. It was hoped that there 
might be discovered a preparation with 
a wide margin of safety which would not 
irritate the mucous membrane nor increase 
the danger of general anesthesia, and which 
would permit the performance of almost 
any operation. Such a preparation has 
been recently found in avertin. 

Avertin, chemically known as _ tribro- 
methylacohol, was produced by Will- 
staetter and Duisberg through the reduc- 
tion of bromal by means of yeast. It is a 
white crystalline substance, which sub- 
limes easily and has a melting point of 
79 to 80°c. In water of 40°c. (104°F.) it 
dissolves to the extent of 3 per cent. 
Avertin is sensitive to light and air, and 
if heated above 40°c., hydrobromic acid 
is split off and dibromacetaldehyde is 
formed. The latter product is a severe 
irritant to the mucous membrane of the 
colon. 

According to the investigation of Straub, 
the mucous membrane of the colon absorbs 
avertin more rapidly than water. Con- 
sequently, the percentage of the drug in 
the enema decreases very quickly. To 
determine the rapidity of absorption, 
Straub injected a solution of avertin in 
doses of 150 mg. per kilo of body weight 
into the rectum of three persons and with- 
drew the fluid at different times. An analy- 
sis of the fluid yielded the data shown in 
Table 1. 

These figures show that in about ten 
minutes half of the quantity of avertin 
is absorbed, and after about twenty 
minutes, three-fourths is absorbed. The 
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TABLE | 


Quantity Injected 


Quantity Withdrawn 


Quantity Absorbed 


Volume of Amount Volume of Avertin 
Solution of Avertin§ ) Solution Content Vol Pp 
(C.c.) Cent (Gm.) Cent 
1 305 9.1 13 220 4.1 85 27 5-0 55 
2 360 10.8 25 240 1.52 120 33 9.3 86 
3 300 9.0 120 29 0.53 261 78 8.5 95 


remainder of the drug requires consider- 
ably more time to be taken up in the rec- 
tum, for even after two hours from 5 to 10 
per cent can be recovered inthe withdrawn 
fluid. From this analysis it can also be 
seen that the absorption rate of water is 
not parallel with that of avertin, but much 
lower. Furthermore, if after fifteen or 
twenty minutes complete anesthesia is 


cent of avertin in the urine within the 
first twenty-four hours. Traces were also 
present in the perspiration, but no bromine 
could be found in the expired air and feces. 

Dosage. To determine the amount of 
avertin necessary to produce perceptible 
results, tests were made on rabbits, dogs, 
cats and mice, and finally on human 
beings, as outlined in Table 11: 


TABLE II 


DOSE, IN MILLIGRAMS PER KILO OF BODY WEIGHT 


Species Oral Intravenous 


50: Sleep 
80: Anesthesia 


Rabbit 200-300: Sleep 
400-500: Sound sleep 
60-160: Anesthesia 
200: Lethal dose 


Cat 100: Anesthesia 100: Anesthesia 

Mouse 500: Deep sleep 120: Anesthesia 


Man 50: Deep sleep 


120-150: Lethal dose 


Subcutaneous Rectal 


150: Sleep 
200: Deep sleep 
300-500: Anesthesia 


150: Light sleep 
500: Anesthesia 
300-500 Anesthesia 
80-150: Sleep— 
Anesthesia 


not established, there is little chance 
that it will occur subsequently because 
of the relatively low concentration of 
avertin in the unabsorbed solution. How- 
ever, by individualization of dosage, based 
upon the physical condition and the 
constitution of the patient, the writer 
has never experienced any difficulty in 
inducing complete anesthesia. 

Elimination. Avertin is eliminated by 
the kidneys and appears in the urine as a 
glucoronic acid combination which is 
formed in the liver. Straub found 68 per 


These figures demonstrate that in human 
beings 80 mg. per kilo is enough to induce 
sleep, but to produce complete anesthesia, 
100 to 150 mg. have been given. In the 
earlier clinical trials, 150 mg. per kilo 
was considered the standard dose. How- 
ever, as I have stated before, the best 
results are obtained by individualizing 
rather than by adhering to a fixed dose. 
Time and again, to obtain full relaxation, 
I have given to children and women of 
strong constitution as high as 175 mg. 
per kilo, and to vigorous men as high as 
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85 mg. without any bad effects. It Is 
now generally advocated that avertin 
be used only as a basal anesthetic in doses 
of 80 to 100 mg., supplemented with ether 
or nitrous oxide and oxygen. I do not 
favor this method for major operations, 
although it may prove of value for minor 
surgical procedures. 

Psychological Action. Within four or 
five minutes after avertin is given, the 
patient becomes drowsy, yawns a few 
times, closes the eyes and begins to sleep. 
In six to seven minutes, the conjunctival 
and corneal reflexes vanish (a very char- 
acteristic sign) and the pupils gradually con- 
tract, being narrowed to the greatest 
extent in ten to twelve minutes. Mean- 
while, the muscles relax, the tendon and 
periosteal reflexes disappear, consciousness 
is lost and the stage of complete anesthesia 
supervenes. The effect of avertin upon 
the respiration is characteristic. As early 
as two or three minutes after the injection, 
the respirations become increasingly super- 
ficial and less frequent. The patient’s face 
shows a slightly bluish tint and becomes 
more or less cyanotic after seven to ten 
minutes. Then automatically, through the 
accumulation of carbon dioxide in the 
blood, the respiratory center is stimulated, 
the rate and volume of respirations increase, 
the cyanosis disappears, and with very 
few exceptions the breathing remains 
normal during the entire operation. In 
animals, a complete paralysis of the 
respiratory center has been observed only 
after very large doses. 

A narcotic dose does not produce very 
marked changes in the cardiac and circula- 
tory system. At first the blood pressure 
drops from 10° to 15° and the pulse 
becomes somewhat slower. During and 
at the close of the operation the rate and 
volume of the pulse increase and return 
to the preoperative level, and sometimes 
even a little above it. An overdose reduces 
the blood pressure considerably and may 
be followed by collapse. Avertin has a 
slight antipyretic action. 

Avertin has very little, if any, influence 
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upon the other organs of the body. When 
it is given with the necessary precaution 
the rectal mucous membrane is never 
affected. That this is true was demon- 
strated in the psychiatric clinic of Mar- 
burg. In this institution 15 maniacal 
patients were kept in a condition of 
drowsiness or sleep for two to ten days 
with avertin without any ill effects, 
although as much as 200 gm. was ad- 
ministered to some patients in divided 
doses. However, when avertin solution 
is overheated or otherwise decomposed, 
its injection may produce severe injury 
to the rectal mucous membrane. Several 
cases of death from this cause have been 
reported in the German literature. Bac- 
teriologic tests have shown that avertin 
is strongly antiseptic, Bacillus coli and 
staphylococcus being killed in one minute 
by a 3 per cent solution. 

Margin of Safety. The factor of safety 
in inhalation narcosis is the possibility 
of immediately suspending administra- 
tion of the anesthetic and _ increasing 
oxygen intake when dangerous symptoms 
develop. This is impossible with avertin. 
Once given it would help very little to 
withdraw the remaining fluid and wash 
out the rectum in case of ill effects, for 
absorption takes place very rapidly. The 
safety of the drug therefore is dependent 
upon the relatively large margin between 
narcotic and lethol doses. Comparative 
experiments on mice with ether-oil and 
with avertin solution gave the following 
results: Of 10 mice receiving 0.5 c.c. 
of 50 per cent ether-oil solution rectally, 
2 stayed awake, 6 were anesthetized and 
died, 2 were anesthetized and survived. 
Of 10 mice receiving 0.25 c.c. of 3 per cent 
avertin solution rectally, all were anes- 
thetized and survived. A dose of 0.5 c.c. 
of avertin solution was necessary to cause 
death. Hence the lethal dose is twice the 
narcotic dose. 

Preoperative Treatment. The night be- 
fore the operation, the patient is given a 
cleansing enema, as it is considered impor- 
tant that the colon be thoroughly emptied. 
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In emergency operations, as acute appen- 
dicitis, this measure has often been omitted 
by the writer and some German surgeons 
without bad effects during or after the 
operation. [To secure a good night’s rest 
the patient receives 5 grains of veronal 
in the evening. Half an hour before the 
anesthesia, morphine sulphate ('4 grain) 
and atropin sulphate (!;509 grain) may be 
given. 

Preparation of Avertin Solution. Twenty 
minutes before operation the solution of 
avertin is prepared as follows: The re- 
quired dose is weighed out, allowing 150 
to 175 (or even 185) mg. per kilo of body 
weight. The powder is dissolved in enough 
sterile water at 40°c. (104°F.) to make a 
3 per cent solution. These figures may be 
confusing to anyone not accustomed to 
the metric system but are easily under- 
stood if one remembers that an avoir- 
dupois pound is about 10 per cent less 
than a metric pound, and that 2 metric 
pounds make 1 kilo. For example, suppose 
a patient weighs 129 pounds avoirdupois. 
This is equal to 129 minus 12 or I1I7 
metric pounds, or 58.5 kilos. Taking 150 
mg. of avertin per kilo, multiply 58.5 
by 150 equals 8775 mg., or 8.775 gm. 
To make a 3 per cent solution with this 
dose requires 285 c.c. of water. After the 
solution has been prepared, it is tested as 
follows, to determine whether decomposi- 
tion has taken place. Pour 5 c.c. of the 
solution into a test-tube and add 1 or 2 
drops of Congo red solution, 1: 1000. 
The avertin solution assumes an orange 
red color, and any change into blue or 
violet indicates that decomposition has 
occurred. If decomposed, the avertin solu- 
tion should be discarded. 

Method of Administration. The patient 
is placed on the left side, a rectal tube 
(lubricated with plain vaseline) is inserted, 
and the fluid is slowly injected into the 
rectum with a large syringe. During the 
act of injection, the tube is pushed up- 
wards into the sigmoid, and the patient 
is advised to take a few deep breaths. This 
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procedure prevents the expulsion of the 
enema. 

Without a stage of preliminary excite- 
ment, drowsiness ensues which gradually 
deepens into a profound sleep during 
five minutes. The respiration at first 
becomes irregular and slower, dropping 
to about 16 per minute. The face appears 
slightly cyanotic. In rate and quality the 
pulse is not materially modified. After 
fifteen or twenty minutes, if the full 
anesthetic dose has been given, the patient 
is completely relaxed and ready for any 
operation. According to my experience, 
women are more easily anesthetized with 
avertin than men or children. In this 
respect, there is no difference with ether, 
chloroform and gas anesthesia. Alcoholics 
require a larger dose. 

Postoperative Period. The duration of 
the operation may be extended to two 
or three hours without unfavorable reac- 
tion. Soon after the operation, the patient 
awakes, but generally falls immediately 
into a sound sleep. This lasts from two 


’ to three hours and on awaking the patient 


feels very comfortable, is free from nausea 
and can take fluids without vomiting. 
It has also been noted that in abdominal 
operations there is less tendency to flatu- 
lence after avertin than after ether, chloro- 
form or gas. Of course, the patient has 
to be watched during the entire period 
of anesthesia, to prevent the tongue from 
slipping back. 

Author’s Experience. My observations 
comprise 200 patients, of whom 100 were 
anesthetized while I was doing post- 
graduate work at the University Gyne- 
cologic Clinic, Berlin, during 1927. The 
remaining cases were observed in this 
country, 33 In my own surgical service 
and 67 in the service of Drs. W. Bruce 
Anderson and George Reitz of Brooklyn, 
N. Y. The character of the latter 100 
operations was as follows: appendectomy 
(acute and chronic cases) 16; vaginal 
operations (reparative and plastic) 12; 
gall-bladder operations 12; hysterectomy 
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; tonsillectomy 10; removal of ovarian 
ees 8; suspension of uterus 5; hernia 
operations 4; thyroidectomy 4; operations 
for extensive abdominal adhesions 3; am- 
putation of breast 3; excision of carbuncle 
(diabetic) 3; vaginal sterilization 2; ex- 
trauterine pregnancy 2; cesarean section 
1; amputation of leg (diabetic) 1; rib 
resection 1; hemorrhoid operation 1; ex- 
ploratory laparotomy 1. 

Only 6 of these patients vomited after 
the operation. In one case, on the day 
after exploratory laparotomy for a diffuse 
inoperable cancer of the uterus and intes- 
tines, the woman developed paralytic 
ileus from which she recovered but died 
three months later. The second case, 
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amputation of the cervix and vaginal 
repair, was that of a highly nervous 
woman who began to vomit after intake 
of food on the second day. The third case 
was one of ruptured appendix with local- 
ized peritonitis; vomiting persisted for 
three or four days. The remaining 3 cases 
were the first in the service of Drs. Ander- 
son and Reitz. These surgeons have been 
accustomed to give a retention enema 
of glucose and saline immediately after 
operation. As avertin is eliminated in the 
form of glucuronic acid, it seems that the 
additional glucose produced a certain 
degree of toxicity, because after discon- 
tinuing this practice their patients did not 
vomit. There were no deaths from avertin. 
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EXPERIENCES WITH A NEW BABY CYSTOURETHROSCOPE* 


P. M. BuTTeERFIELD, M.D., F.A.C.S. 
NEW YORK 


ARLY in the work of our Children’s 
Urological Clinic we encountered 
numerous cases of nocturnal incon- 


1. 


tinence and occasional cases of frequent 
urination, all with clear and uninfected 
urines, which did not respond to the usual 
methods of treatment. We cystoscoped 
as many of these children as the parents 


would permit and in every instance found: 


definite changes at the bladder neck. These 
changes were thickening, infiltration and 
cystic masses at the anterior vesical neck 
with varying amounts of residual urine. 

The necessity for intimate study and 
treatment of the child’s vesical orifice, 


and the urethra in its entirety, led us to 


devise a new instrument for this purpose. 

This new baby cystourethroscope is 
15 F. in size and has, in addition to a 
catheter outlet, a slot adjacent to the 
objective and light through which these 
areas may be studied and treated. With 
this instrument we can examine the entire 
urethra, double catheterize the ureters 
and use a fulgurating or cutting current. 

The vesical orifice findings in 5 cases 
were as follows: 

Case 1. Male, aged twelve, life-long enure- 
sis. Did not respond to the usual measures. 
Cystourethroscopic examination showed a 
rough, irregular, thickened anterior vesical 
orifice studded with tiny cysts. 


Case. Male, aged five, obstinate enuresis: 
The anterior vesical neck is thickened and 
notched. Relieved of enuresis by this procedure. 

Case ut. Male, aged eleven, obstinate 
enuresis. The vesical orifice anteriorly is 
irregular, thickened and notched. 

Case tv. Female, aged eleven, obstinate 
enuresis and day frequency. The vesical orifice 
is thickened, irregular and edematous. 

Case v. Male, aged six, obstinate enuresis. 
The vesical orifice is thick, irregular and 
edematous. 


This approach to the problem of enuresis 
is from a new angle. It is suggestive that 
all cases of obstinate enuresis examined 
showed definite changes at the vesical 
neck. These changes are somewhat similar 
to those found in adults with nocturia. 
It is also significant that a certain per- 
centage of patients are cured merely by 
the dilatation of the cystoscopic exam- 
ination. Further use of dilatation and 
fulguration is contemplated. 

Our interest in this group of cases lies 
in the fact that 37 per cent of the children 
applying for care complain of bed-wetting. 
While it is acknowledged that the condition 
disappears in the majority of cases after 
puberty, it is trying for the child from the 
social aspect and for the mother from the 
standpoint of added care. It is often of 
economic importance as many children in 
orphanages are not adopted by reason of 
this ailment. 

We hope to find through these new 
studies some common factor in nocturnal 
incontinence that will be of service in 
controlling the condition. We have not 
as yet seen a sufficient number of cases for 
us to draw any conclusions either as to 
the cause of these vesical neck changes 
or as to their relief. 


* Read before the Section of Genito-Urinary Surgery, N. Y. Academy of Medicine, May 15, 1929. 
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ROENTGEN-RAY SHADOW RESEMBLING RENAL CALCULUS 
CAUSED BY PAPILLOMA OF THE SKIN* 


Rosert DE.zeLL, M.D. 


NEW YORK, N. Y. 


HIS brief report is presented to 
"| the fact that papillomata, 

warts and fibromata of the skin may 
cast shadows resembling calculi. A charac- 
teristic which may help to identify them 
is that these shadows have extremely 
sharp margins, due to the fact that they 
are in contact with the film. Two similar 
cases were reported by Melicow and Gile! 
in 1927; and Cabot,’ Pirie,* and Holmes 
and Rugglest have cautioned us to in- 
spect a patient’s back for abnormalities 
of the’ skin before referring him for 
roentgenography. 


CASE REPORT 


A. G., aged thirty-six, was referred to me to 
differentiate between a diagnosis of renal 
and gall-bladder calculus. 

History. Chief Complaint, pain in right 
lower back. Former history negative. Two 
years ago patient had some pain in left chest 
and roentgenograms then showed lungs affected 
by “‘bad cold.” 

Present Illness. During past four or five 
years patient has had pain in right lower 
back region. Slight pain constantly present 
and about every six months pain became so 
severe that patient would go to bed for a week. 
The pain would then ease up. No nausea or 
vomiting, no jaundice or blood in_ stools. 
There has been some radiation of pain down 
into right groin. No frequency or dysuria. 
For past seven weeks pain has been constant 
and severe and has required constant rest 
in bed, and has prevented sleep at night. 

Cvstoscopic Examination. Negative except 
that the cultures showed a bilateral staphy- 
lococcus infection. Functional tests were normal. 

Pvelogram Report. Right kidney shadow 


is normal in size and a little low in position. 
Left kidney shadow is normal in size and in 
fair position. There is a shadow as large as 


the end of one’s index finger in contact with 
the end of the right catheter, apparently in the 
pelvis of the kidney. Kretchmer double expo- 
sure, the shadow seen moving with the end 
of the catheter. This shadow is covered by 
the pyelogram and apparently is in the pelvis 
of the right kidney, as there is thickening 
of the shadow in that region. In the erect 
posture, it is more clearly seen in the pelvis 
of the right kidney, and is apparently too 
large to pass. There is a kink of the ureter 
at the ureteropelvic junction. Suggestion: 
Removal of stone under regional anesthesia. 

No stone was found at operation, so later a 
papilloma was removed from the patient’s 
back, and roentgenographed. This proved to 
be the shadow shown in the previous films. 


*Read before the Section of Genito-Urinary Surgery, N. Y. Academy of Medicine, May 15, 19209. 
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Pathological Report (Dr. 


papilloma. 


Delzell— Skin Papilloma 


Dalldorf): Skin 
Specimen consists of two small 
pieces of yellow fatty tissue covered with 
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from pressure, as it cast a similar shadow 
when excised, and it was not caused by 
increased melanin, but was caused either 


Fic. 2. 


what appears to be epithelium. Microscopic 
study shows the tumor to be a simple papil- 
loma. Melanin is of normal or less than normal 
amount and there is none found in chromato- 
phores, it being in the basal cell layer entirely. 
Therefore do not believe pigment can be 
responsible for roentgen-ray shadow. The 
stalk is composed of heavy collagen, however, 
and this may be the explanation. 


CONCLUSIONS 


1. Skin lesions cast shadows 
resembling calculi. 
2. The shadow cast by this papilloma 


was not caused by density of air around it 


may 


Fic. 3. 


by the collagen stalk or reduplication of 
epithelial layers. 

3. Stereoscopic plates would be helpful 
in locating the exact position of doubtful 
shadows. 
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ATIENT, Mrs. E. W., referred by 
Po: H. M. Lefferts, thirty-seven years of 

age, married, consulted me on September 
22, 1927 with a chief complaint of persistent 
gross hematuria. 

Family History. 
tuberculosis. 

Previous Personal History. Hysterectomy 
performed seven years ago and had not men- 
struated since that time. Appetite, fair; 
bowels, regular. Had lost a few pounds in 
weight. Painless hematuria of short duration 
and moderate amount noted at intervals since 
IQI7. 

Present Trouble. Began about three years 
ago with profuse hematuria lasting about 
seven weeks. At that time, she consulted a 
leading urologist in one of our great Western 
cities, where she was confined to the hospital 
for a considerable time, cystoscoped and 
thoroughly studied. The records 0 the work 
done at that time showed practically negative 
findings throughout, excepting that some 
lengthening of the upper calyx in the left 
kidney was noted. From what she could learn, 
no definite diagnosis was made. Following 
this, seven or eight renal lavage treatments 
were given with silver nitrate, which finally 
controlled the hematuria for a period of almost 
a year. At that time the bleeding came from 
the left kidney. Since December 1926, she 
had persistent attacks of frank hematuria with 
increasing general weakness. There were no 
other urinary symptoms nor backache present. 
She had been confined to bed for the past 
week with a more severe attack of bleeding 
and pain in the right kidney region which 
radiated to the right groin. 

Physical Examination. A fairly well-nour- 
ished patient, although she was rather pale. 

Abdominal examination showed no evidence 
of renal enlargement or tenderness on either 
side, or any abdominal masses. The general 
examination was otherwise essentially negative. 

Cystoscopy. This was performed at the 
Long Island College Hospital on the following 
dav. The bladder was normal; blood-stained 
urine was seen to come from the right ureter. 
Ureteral catheters passed freely to both renal 


Mother died of pulmonary 


KIDNEY RESECTION FOR SACCULATED CALYX* 


AucGustus Harris, M.D., F.A.C.S. 


BROOKLYN, N. Y. 


pelves without obstruction, with intermittent 
return flow of urine from both sides; that from 
the right was bloody, that from the left, clear. 


Fic. 1. Pyelogram of left kidney (taken in 1924) shows 
slight dilatation of superior calyx. This appears a 
little less pronounced than our own taken in 1927. 


Function tests showed good elimination of 
phenolsulphonephthalein and urea from both 
kidneys, although somewhat better upon the 
right than on the left. There were occasional 
pus cells. In view of the history, double 
uretero-pyelograms were taken in the same 
sitting. These revealed a curious sac-like 
formation in the upper poles of both kidneys, 
much more marked on the right than on the 
left and communicating with an upper calyx. 
The Wassermann test was negative, and the 
blood chemistry was normal. There was a 
leucocytosis of 14,000 with 80 per cent hemo- 
globin. A provisional diagnosis of hemorrhagic 
cyst of the kidney was made. 

In view of the persistence of hematuria and 
the duration of symptoms, open operation was 
advised. In this the patient concurred. 

Operation on the right kidney was performed 
three days later. The kidney was exposed and 


* Read before the Section of Genito-Urinary Surgery, New York Academy of Medicine, April 17, 1929. 
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easily delivered by the retroperitoneal route. 
The upper pole was found to be distinctly 
engorged with blood as compared with the 


Fic. 2. Left pyelogram, September 22, 1927, shows 
sacculated, elongated superior calyx. Pyelogram 
almost identical with that taken in 1924. 


rest of the organ. As it was thought we might 
be dealing with a hemorrhagic cyst, no incision 
was made into this area because of increased 
danger from hemorrhage. It was considered 
more advisable to make a clean, transverse, 
horizontal incision through the entire upper 
pole at a level of the lower boundary of the 
sacculated area seen in the pyelogram. The 
incision, when completed, removed approxi- 
mately !s3 of the kidney substance, and came 
above the attachment of the pelvis at the 
internal border. Pressure upon the pedicle 
aided in control of bleeding, and persistent 
firm manual pressure with hot lap sponges 
completely controlled the ooze from the 
surface while four mattressed sutures of No. 2 
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plain catgut were passed behind the edges 
of the cut surface. The capsule which had 
been dissected away was then sutured over 


Fic. 3. Right pyelogram, September 22, 1927, shows 
sacculated, superior calyx, which was removed at 
operation. 


the raw surface, leaving a small opening for 
drainage. No sign of a calyx was seen on the 
cut surface before whipping over the capsule. 
The wound was closed in the usual manner, 
with drainage, taking one hour and fifteen 
minutes for the entire procedure. After removal, 
the sacculation in the upper pole was found 
filled with blood and blood-clot, with the 
lining membrane distinctly hemorrhagic. 
Convalescence was uneventful and she left 
the hospital, healed by primary union, approxi- 
mately three weeks after operation. There was 
slight urinary leakage on the dressing for a 
few days after operation only. Excepting for a | 
transitory tinge of blood in the urine occurring 
a short time after leaving the hospital, there 
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has been no recurrence of symptoms up to 
the present time, which is approximately 
eizhteen months since the operation. The 
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calyces. Several small gray-white patches in 
the cortex suggest tubercles or small abscesses. 
Microscopic: Tissue is edematous. Along the 


Fic. 4. Sketch of kidney showing superior sacculated 
calyx with dotted line indicating approximate line 
of amputation. 


patient is enjoying excellent health and has 
gained about 25 Ib. in weight. Several urinalvses 
have also proved entirely negative. 

On January 15, 1928, complete cystoscopic 
examination at the Hospital revealed a normal 
function of both kidneys, and pyelogram of 
the right side showed complete absence of 
the pouch-like area described. There was some 
rotation of the lower pole away from the 
mid-line. 

A description of the gross and microscopic 
examination of the portion of the kidney 
removed is as follows: Gross: The specimen 
consists of the upper pole of a kidney. The 
surface is intensely hemorrhagic. On section, 
the pelvis is dilated and the pelvic lining is 
thickened and shows small hemorrhagic areas. 
Pouch-like dilatations extend up into the 


Fic. 5. Right pyelogram, January 15, 1928, four months 
after operation, shows absence of sacculated, superior 
calyx with some rotation of the kidney, the lower 
pole away from the mid-line. 


cortex are sclerotic areas in which glomeruli 
are hyalinized and the tubules replaced by 
fibrosis. Occasional large zones of interstitial 
hemorrhage are found. The tubules of these 
areas are filled with blood and occasionally 
the capsular spaces contain blood. Throughout 
the tissue, the tubules show marked, cloudy 
swelling. There is a good deal of infiltra- 
tion by pus cells, hyperplasma cells and 
lymphocytes. The lining of the calyces is 
thickened and infiltrated with large numbers 
of plasma cells and lymphocytes and occasional! 
polymorphonuclears. 

Diagnosis: Subacute Inflammatory Process. 

I wish to emphasize the statement of the 
pathologist that there is no finding of glomer- 
ular nephritis. 

The report of the radiologist is as follows: 
“Examination of the k. U. B. tract with opaque 
ureteral catheters in place on both sides. The 
catheter on the right side extends up to the 
upper level of the third lumbar vertebra. The 
catheter on the left side extends up to the 
upper level of the fifth lumbar vertebra. Right 
kidney appears to be normal in size, outline, 
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and position, no definite evidence of calculi. 
Left kidney appears similarly normal. Pyelo- 
ae graphy on the left side shows the kidney 


Fic. 6. Epithelial lining of calyx, showing infiltration 
of epithelial and subepithelial tissue with subacute 
inflammatory cells. Epithelium at this point is 
hyperplastic. 


calyx shows a distinct narrowing near its 
base, while distal to this point there is definite 
enlargement and dilatation of the calyx. The 
rest of the calycal markings appear normal. 
Ureterogram negative. Pyelography on the 
right side shows a similar constriction near 
the base of the upper calyx with very marked 
_ and definite dilatation and enlargement of the 
calyx. The upper calycal markings show some 
blunting and slight clubbing. There is a small 
constriction in the upper ureter just below 
the ureteral pelvic junction. Below this, the 
ree ureter appears negative except that it is, 
7 perhaps, a little larger than is usual. Conclu- 
ae sions: apparently there is a congenital anomaly 
a present, causing a constriction of both upper 
i calyces with some dilatation. This is most 
"yeaa marked on the right side. Right side also shows 
“oh some evidence of old, chronic pyelitis.” 
ar Pyelogram of the left kidney, taken in 1924, 
ae showed a moderate degree of dilatation of the 
upper calyx closely similar to the one taken 
by us in 1927. 
The pyelogram taken in January, 1928 
showed a similar outline to that taken in the 
first sitting prior to operation. The sacculation 
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in the upper pole, however, was absent and 
there was some rotation of the lower pole away 
from the mid-line. 


Fic. 7. Showing same changes as in Figure 1, but indi- 
vidual cells are well shown to be (1) clasmatocytes, 
(2) plasma cells, (3) lymphocytes. In central capillary 
are marginated leucocytes. 


COMMENTS 


After reviewing the English literature, 
we find the report of a closely similar 
operation successfully performed by Lower 
in 1924 for what he termed “hydrocalyx 
due to infundibular stricture.” Persistent 
renal pain was completely relieved; there 
was no hematuria. A unique case was 
reported two years later by Caulk, in 
which he successfully resected a dense, 
strictured area blocking a superior calyx 
with relief of pain and without removing 
any of the upper pole of the kidney. 
Almost at the same time that my case 
was operated on, Papin independently 
resected the pole of a kidney in two cases 
for a similar condition. These were reported 
in 1928. 

It would appear as though we are coming 
more and more to the propositon of 
successfully employing partial operations 
upon the kidney. The bugbear has been, ~ 
chiefly, the risk of secondary hemorrhage, 
and also, to some extent, the possibility 
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of persistent urinary fistula. The recorded 
work which has been done along this line 
in recent years has been particularly 
successful, and refinements of technic 
should soon bring us to a point where 
these dangers are greatly minimized. Even 
in horseshoe kidney we find, in a series 
of 52 heminephrectomies collected by 
Rathbun, only 8 deaths. These included, 
also, a number which occurred in the days 
before perfected pyelographic methods. 
The blood supply at the time of operation 
must be carefully studied, especially in 
the presence of double, fused or horseshoe 
kidney. The danger of infection in these 
cases is greater than in single or double 
kidney. 

It is obvious that the diseased portion 
must be distinctly confined to one segment 
and that infection may be spread to the 
remaining portion. For this reason, many 
failures resulted in the earlier years, when 
attempts were made to save a part of a 
tuberculous kidney. It is emphasized by 
Judd that the incision should be carried 
through normal tissue, leaving a portion 
attached to the diseased segment. This 
seems only logical. 

It is possible that, in our case, a wedge- 
shaped incision may have been employed 
but, as stated, we purposely avoided this 
because of the possibility of extensive 
hemorrhage if we had encountered a 
hemorrhagic cyst. Dr. Eisendrath recently 
discussed an instance in which he success- 
fully removed a small sacculated calyx 
containing a round calculus with a small 
portion of kidney tissue, by a wedge-shaped 
incision through the cortex. This suggests 
also the part that a stenotic calyx may 
play in the persistence of infection or 
formation of calculi. Another field for 
partial resection is the removal of solitary 
or hemorrhagic cyst. It is possible, also, 
that this operation may be applied to 
infected pouch-like areas resulting from 
the later effects of kidney injury. Young, 
In 1917, stated that he believed that he 
performed the first resection where it was 
deliberately determined to carry out the 
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operation after pyelographic study, in a 
case of double kidney. Two years later, 
Koenig reported a_ successful case of 


Fic. 8. Collecting tubules are dilated and contain blood 
and pus cells. Lining epithelial layer is flattened. 
Intervening stroma is hemorrhagic and infiltrated 
with lymphocytes and scattered leucocytes. Glomer- 
uli are congested and capsular spaces occasionally 


contain red blood cells. 


kidney resection. Numerous cases are 
also reported by Mayo, E. S. Judd, A. 
Muller, Rumpel, Eisendrath, Legueu, Her- 
rick, Lazarus and others. Herick, in 
1920, was only able to collect 5 cases of 
double kidney resection, 2 of them recorded 
by Rumpel in 1914. These 2 latter cases 
had a fistula at the time of the report. 
Buerger, in 1919, recorded a resection of a 
double kidney which was partially fused 
to its opposite fellow. Lazarus successfully 
employed the operation in unilateral, fused 
kidney. Results have demonstrated the 
value of this operation in certain localized 
lesions of calculus or hydronephrosis. 
Sacculations of the lower pole are 
notably more prone to stasis or recurrence 
of calculi, and persistence of infection. 
Judd, in quoting Tuffier’s work, gives the 
statement that it is estimated that a man 
can live with 80-100 gm. of sound kidney 
tissue. It is said that Czerny was the first 
to perform partial resection, in the year 
1887. This was done for the removal of a 
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tumor of the lower pole. Papin, in his new 
book, presents an interesting outline of 
historical references concerning partial 
resection operations. 

The collected cases during the early 
years of renal surgery showed very poor 
results, but it must be stated that even 
nephrectomy entailed a very high per- 
centage of mortality. Moreover, neoplasm 
and tuberculosis were being attacked by 
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partial resections in a number of instances. 
These matters are now of historic interest 
only. We are unable to explain the cause of 
the hematuria in our case, but it would 
appear to be associated in some way with 
the increased intrarenal pressure in the 
hydrocalyx in the upper pole. It would 
seem as though varying degrees of hydro- 
calyx might explain certain vague cases 
of hematuria. 
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CASE REPORTS BY DR. A. RAVICH* 


BROOKLYN, NEW YORK 


ANGIOFIBROLIPOMA OF KIDNEY 


The patient, R. N., is a married woman of 
forty-three having three children. Her family 
history is irrelevant, and there is nothing 
significant about her previous history except 
for an appendectomy twenty-one years ago 
for acute appendicitis. During the past three 
years she had been treated for hypertension, 
headaches, dizziness and for general aches 
and pains. 

The patient’s urological history began six 
years ago with a sudden attack of severe 
pain in the right lower quadrant radiating 
upward to the right lumbar region and down- 
ward along the outer aspect of the right 
thigh. This attack continued for about an 
hour and was accompanied by painful urina- 
tion but ne frequency or gross hematuria. The 
patient was cystoscoped and roentgenographed 
at that time and though a diagnosis of right 
renal calculus was made, the patient gives no 


history of ever passing the stone. Since this 
attack she has had more or less constant pain 
in the right lumbar region radiating downward 
along the outer aspect of the right thigh. The 
pain is dull in character, never very severe and 
is always aggravated during her menses. There 
was never any pain on the left side. One year 
previous to examination she began having 
diurnal frequency every hour and _ nocturia 
four times but no dysuria or hematuria. There 
had been no loss of weight. 

Her first examination at the office on April 
20, 1928 showed a rather obese, pasty looking 
woman with slight tenderness in the left 
lumbar region and over the upper left ureter. 
The left kidney was distinctly enlarged. She 
had a myocarditis with a blood pressure of 
210/140. The catheterized urine was slightly 
hazy, acid in reaction with a moderate trace 
of albumin but no sugar, and showed several 
red blood cells, several white blood cells, few: 


* From the Urological Service of The Jewish Hospital of Brooklyn, N. Y. Read before the Section of Genito- 
Urinary Surgery, New York Academy of Medicine, April 17, 1929. 
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amorphous phosphates, one hyaline cast, many finally agreed to a compromise of cystoscopy 
colon bacilli and micrococcus urea. Roentgen without ureteral catheterization and meatos- 
ray showed the right kidney of normal size but copy with indigo carmine. Examination thus 


Fic. 3. Gross cross section of tumor showing kidney 


Fic. 1. Roentgenogram showing large left kidney and tissue above, thick capsule, blood clot and large 
normal size right kidney with scalloped border. blood spaces, fibrous and fat tissue. 


very irregular and scalloped in outline; the revealed a slight injection of the bladder 
left kidney was considerably enlarged with a mucosa with a slight indentation of the 
cyst like shadow overlying it. No calculi were posterior wall of the bladder. A tiny cyst was 
seen in the urinary tract. (Fig. 1.) seen on the roof of the bladder, the trigone 
was slightly elevated and moderately con- 
gested, the left ureter orifice was normal but 
situated behind the normal position, the right 
ureter orifice was slightly injected and situated 
anterior to the normal position. Indigo carmine 
injected intravenously showed an appearance 
time of five minutes and +4 intensity from 
the left ureter orifice and eight minutes with 
+2 intensity from the right ureter orifice. In 
accordance with the promise to her, ureteral 
catheterization was not attempted at this 
time. In spite of this however, on the following 
day the patient developed a severe attack of 
left renal colic which required repeated 
hypodermic injections of morphine for relief. 
Fic. 2. Pyelogram showing typically irregular pelvis Her condition steadily growing worse, she was 
a diagnostic of renal tumor. admitted to the author’s service at the Jewish 
E. Hospital of Brooklyn four days later in a 
_ Owing to the very severe reaction following stuporous condition with a typical nephritic 
ier cystoscopy of six vears previous, she at appearance. Her blood pressure on admission 
‘irst flatly refused any further examination but fell to 130/80, the blood chemistry showed 
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urea nitrogen of only 20 and a total two hour 


phenolsulphonephthalein of 40 per cent. 


The patient remained in this stuporous, 
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the prognosis was regarded as quite hopeless. 
The possibility of death on the operating table 
was even considered.:In order to improve the 


Fic. 4. Low power histological section showing fibrous, 
fat tissue and vascular spaces. 


somnolent state for about ten days, awaking 
only for short intervals on being aroused. She 
developed a marked loss of memory and her 


vision became very poor owing to a hemor- 


rhagic retinitis. During this time her tempera- 
ture ran up to as high as 104 and she presented 
definite signs of toxic absorption. Owing to 
the patient’s critical condition, ureteral cathe- 
terization was decided upon as a conservative 
means of relieving if possible any retention of 
urine in the left kidney. Cystoscopy rapidly 
- done showed a slight injection of the bladder 
mucosa. A No. 7 F. catheter was easily passed 
to the left renal pelvis and a few cubic centi- 
meters of highly concentrated, turbid urine 
was obtained which contained some pus and 
blood cells with a few colon bacilli. Following 
this there was a rapid fall in temperature and 
an improvement in her general condition. A 
subsequent cystoscopy and pyelographic study 
performed two weeks later showed a markedly 
distorted atypical left renal pelvis suggestive 
of a renal tumor. (Fig. 2.) At this time the 
author was convinced that he was dealing with 
a degenerated renal tumor which was causing 
considerable myocardial as well as general 
systemic damage by toxic absorption. Her 
hemoglobin was now reduced to 40 per cent 
with a red-blood-cell count of 2,300,000. Her 
condition was progressively getting worse and 


Fic. 5. High power section showing fat and fibrous 
tissue. 


condition of the patient sufficiently to with- 
stand operative intervention, a transfusion of 
500 c.c. of whole blood was given, and two 


Fic. 6. High power section showing fibrous tissue com- 
posed of spindle cells, fat spaces and vascular spaces 
lined with flat endothelial cells. 


days later under spinal anesthesia the operation 
was performed through a retroperitoneal expo- 
sure. A very dense and markedly thickened 
capsule was freed from numerous adhesions 


iget 
RAS 
ar 
i 
2 


New Series Vor. VIII, No. 1 


and a large neoplastic kidney with a very 
thick pedicle was delivered and removed. The 
Jower pole was found ruptured and numerous 
organized blood clots were found retroperi- 
toneally below the kidney as well as within 
the kidney capsule. The patient began to 
improve immediately following the operation, 
the temperature quickly dropped to normal 
and the convalescence was surprisingly smooth 
and rapid. She was discharged from the 
hospital twenty days following operation with 
the wound entirely healed, a normal blood 
chemistry, blood pressure of 184/118 and a 
urine which showed just several R.B.c., few 
w.s.c., few granular casts and few colon 
bacilli, and a total two hour p.s.p. of 36 per 
cent. 

The pathological report of Dr. M. Lederer 
reads as follows: Macroscopically the left 
kidney measures 18 X 14 X 5 cm. (Fig. 3). Its 
surface is covered with a plastic exudate. On 
section the lower half of the organ Is occupied 
by a degenerating blood clot which has an 
offensive odor. This clot measures about 14 
cm. in diameter and lies between the serous 
laver of the renal capsule and the cortex of the 
kidney proper. The cortex is very much com- 
pressed and forced into the pelvic spaces, 
obliterating the entire pelvis. The capsule 
surrounding this portion of the kidney is very 
thick and can be discerned as consisting of 
three definite layers. The outer layer is one 
made up of fibrous bands and fat; the middle 
laver consists of a greenish-yellow soft gelatin- 
ous substance, and the third layer consisting 
of fat intermingled with a_brownish-grey 
friable tissue difficult of recognition. The blood 
clot follows the space between the capsule and 
cortex to the upper pole where again the kidney 
tissue is compressed into the pelvis. The line 
of junction between the clot and the kidney 
tissue is not clear. There appears to be a zone 
of nodular structure which is arranged in 
irregular distribution and with the aid of a 
hand lens it can be seen to invade the cortex 
of the kidney for a distance of 1 cm. Micro- 
scopically (Figs. 4, 5 and 6) the tumor consists 
mostly of fat cells of irregular size and shape; 
together with areas of dense fibrous tissue and 
some variable sized blood spaces. In the body 
of the tumor mass are many bloody extrava- 
sations with destruction of the neoplastic 
tissue. Many foci, large and small of fat 
necrosis, with reactive signs are found. The 
latter consist of round cell infiltrations and 
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fat containing large giant cells. The fibrous 
tissue occurs in large and small masses, and 
is composed of closely packed long spindle 
cells. The vascular spaces are found in patches, 
they are large, irregular in shape and lined by 
flat endothelium. Diagnosis: Angiofibroli- 
poma of the kidney with hemorrhage. 

Since her discharge from the hospital the 
patient has been practically free from symp- 
toms except for slight precordial distress on 
exertion and occasional slight right iliac pain. 
She has gained considerably in weight since 
the operation. Her blood pressure ranges 
around 184/115. Her retinitis had cleared up 
entirely and her general condition is quite 
satisfactory. 

On March 15, 1929 for the relief of pain in 
the right lumbar region, which had steadily 
become worse, a cystoscopy was performed 
and right ureteral catheterization found a 
hydronephrosis of 12 c.c. of clear urine. Her 
two hour p.s.p. at this time was 25 per cent, 
her blood creatinin 1.8, urea nitrogen 12, uric 
acid 4.6. Her urine was clear, negative sugar, 
albumin +2, and contained a moderate 
number of granular casts, few hyaline casts, 
few w.s.c., few R.B.c., few epithelial cells 
and moderate number of colon bacilli. 


The interesting features presented by 
this case are: 

1. The great rarity of this type of 
kidney tumor. 

2. The relative lack of symptomatology 
on the pathological left side until after a 
simple cystoscopy and roentgenography. 

3. The pyrexia and toxemia cause 
by the degenerating tumor. 

4. The striking cure following nephrec- 
tomy at a time when all hope for recovery 
had been given up. 


HYPERNEPHROMA IN “PANCAKE 
TYPE” OF KIDNEY 


R. M., a mother of eight children, aged 
forty-nine years, was first seen on June 14, 
1927. Her family history was _ essentially 
irrelevant. She had typhus fever as a girl 
and hemoptysis twelve years ago which she 
was told was due to heart disease. Three years 
ago hysterectomy was done for fibroid uterus. 
One year ago she was confined to bed for 
twelve weeks with an apparent polyarthritis. 
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Off and on for several months she had had 
slight backache. Three days before her first 
visit at the office the patient was suddenly 


Fic. 


1. Left urogram showing typical hydronephrosis 
with kinking at ureteropelvic junction. 


seized with a severe attack of left renal colic 
which required a hypodermic for relief. The 
severe pain however persisted and remained 


Fic. 2. Left pyelogram taken on same day as Fig. 1. 


localized to the left flank and iliac region. 
Hematuria, frequency, urgency and dysuria 
were accompanying symptoms. There was no 
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vomiting, no chills or fever and no right-sided 
pain. 
Upon examination the patient was found 


Fic. 3. Gross specimen of tumor with kidney flattened 
around it. 


to be in fairly good general condition except 
for a soft systolic murmur at the apex and a 
slightly palpable left kidney. Roentgenograms 
also showed a normal right and a slightly 
enlarged left kidney. In the left pelvis just 
below the level of the ischial spine there was 
a small round shadow in the line of the ureter 
but having the appearance of a calcified gland. 
Catheterized urine was very slightly smoky 
and showed many R.B.c., few w.B.c., and was 
negative for bacteria and tubercle bacilli. 
Cystoscopy showed slight injection of the 
bladder mucosa and a long blood clot lying 
free on the vesical floor behind the trigone. 
The right ureter orifice was normal, the left 
slightly congested and blood stained. Intra- 
venous indigo carmine appeared in normal 
time and intensity from the right orifice but 
could not be determined on the left side on 
account of the blood. A No. 6 F. wax-tipped 
catheter passed up the left ureter to the renal 
pelvis found a marked obstruction 24 cm. from 
the orifice and a hydronephrosis of 30 c.c. of 
dark bloody urine, the evacuation of which 
was followed by immediate relief of pain. No 
scratch was seen on the wax tip. A left pyelo- 
ureterogram showed a distended renal pelvis 
and calyces with definite indentation of the - 
ureter just below the ureteropelvic junction 
which might be caused by an aberrant vessel 
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crossing at this point. Below this the ureter 
was slightly distended down to the uretero- 
yesical punction. 


‘ 40 
Fic. 4. Histological section showing typical hyper- 
nephroma cells. 


For seven weeks following this the patient 
felt so well that she failed to return when 
she was told. At the end of this period she 
was again suddenly seized with a severe attack 
of left renal colic accompanied by hematuria 
and required several hypodermics of morphine. 
Cystoscopy at this time revealed several small 
blood clots in the bladder, normal ureter 
orifices, and a No. 8 F. catheter passed to the 
left renal pelvis found a hydronephrosis of 
32 c.c. of dark bloody urine. Catheterization 
of the right ureter found several slight obstruc- 
tions but no hydronephrosis. Careful search 
for bacteria and tubercle bacilli again proved 
negative. 

Three weeks later she returned feeling fine 
and without hematuria. The urine was clear 
and showed just a few R.B.c. Cystoscopy and 
catheterization of the left ureter found clear 
urine and no hydronephrosis. Indigo carmine 
was equally good on both sides. She felt fine 
until the end of another month when she first 
noticed a painless hematuria. At this time 
though the bladder urine was bloody, only 
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slightly hazy urine and no hydronephrosis 
were found on catheterization of the left 
kidney. The blood again ceased and though 


Fic. 5. Diagram of apparent kink in ureter as seen on 
anteroposterior radiograph, corrected by lateral 
view which shows a gentle curve and no kink. 


she continued to feel well the patient returned 
six weeks later for another ureteral dilata- 
tion. At this time catheterization of the left 
ureter again showed clear urine with no 
hydronephrosis. 

Several days later, on November 9, 1927, 
the hematuria having recurred, she was 
admitted to my service at the Jewish Hospital 
for operation. During the next few days while 
she was being studied her hematuria again 
ceased. Laboratory tests revealed a normal 
blood count, blood urea of 16, creatinin of 1.9 
and a total two hour p.s.p. of 54 per cent. The 
red-biood-cell count was 4,500,000 with hemo- 
globin of 90 per cent, blood pressure 120,88, 
Wassermann reaction was negative and _ bac- 
teriological study of both bladder and kidney 
specimens showed them again sterile. Cyst- 
oscopy performed at this time showed clear 
and sterile urine from the bladder as well as 
from both kidneys. Delinite obstruction was 
again found 24 cm. from the bladder and a 
slight hydronephrosis was noted on the left 
side. Indigo carmine test again appeared +4 
from both sides within the normal time limit. 
Owing to the finding of a very tiny calculus 
in the bladder at this time, several pyelograms 
were made with 20 per cent neosilvol to rule 
out uric acid calculus. A slightly enlarged 
movable left kidney with distended pelvis 
and calyces were found. At the ureteropelvic 
junction there was evidence of a kink which 
might have been due to an aberrant vessel. 
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The opposite kidney was normal. At a later 
date another urographic study revealed the 
same findings. A very peculiar phenomenon 
was noted on several of these films, namely, 
the extreme mobility of the kidney at different 
exposures during the same sitting, and an 
apparent horizontal rotation of the pelvic 
outline with an overlapping of the lower 
segment of the pelvis by the upper segment as 
in an elephant’s ear. (Figs. 1 and 2.) Feeling very 
well and no longer having any hematuria, the 
patient refused exploratory operation and was 
discharged from the hospital against advice. 
One week later she returned with profuse, 
painless hematuria and at this time consented 
to operation. Accordingly, on December 1, 
under spinal anesthesia, the left kidney was 
exposed through a Jumbar incision and found 
attached by a long thin pedicle and easily 
brought out into the wound. A pancake type 
of kidney with a tumor about the size of a 
tangerine midway between both poles of the 
kidney was easily removed. The ureter was 
found to be small and accompanied by a rather 
large vein and artery. The extrarenal portion 
of the pelvis was small. The patient made an 
uneventful recovery and was discharged four- 
teen days after admission with primary 
healing of the wound and in excellent general 
condition. The urine on discharge was clear 
and essentially negative, normal blood chem- 
istry and a total two hour p.s.p. of 50 per cent. 
Pathological report by Dr. M. Lederer 
showed grossly a pancake type of kidney 
considerably thinned out, with its pelvis 
around a tumor, the size of a_ tangerine. 
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(Fig. 3.) The tumor was midway between both 
poles of the kidney which was otherwise 
normal in size. Histologically the neoplasm 
proved to be a typical hypernephroma. (Fig. 4.) 

The patient was last seen by the author on 
August 13, 1928 and found to be in excellent 
condition with clear urine. A similar favorable 
report was obtained from her family physician 
several days ago. 


This case is presented because of its 
many misleading signs, the more important 
of which are: 

1. The striking resemblance of the 
urogram to a nephroptosis with hydroneph- 
rosis caused by an aberrant vessel, and 
the complete absence of the diagnostic 
pyelographic outline of kidney tumor. 

2. The almost invariable cessation of 
hematuria following ureteral catheteriza- 
tion. 

3. Equally good kidney function on 
both sides. 

4. The comparative rarity of this type 
and location of hypernephroma. 


DISCUSSION 


Dr. LEWa tp: I think that without a lateral 
view of the first case, one could mistake the 
so-called kink for what would be a gentle curve 
if one saw it on the lateral aspect. Dr. Ravich 
called attention to the fact that it was incon- 
stant. I prefer a straight lateral radiograph 
in a case of this sort. (Fig. 5.) A urologist has 
demonstrated this experimentally as illustrated. 


NON-OPERATIVE TREATMENT OF 
TALIPES EQUINOVARUS* 
H. C. M.D. 


PHILADELPHIA 


HE case of talipes equinovarus here 

presented is a text upon which to 

present a plea for a more exact 
application of the essential mechanical 
agencies that will correct this as well as 
other orthopedic deformities by non-opera- 
tive means. The history is as follows: 


A white girl two and a half years old had a 
lumbar spina bifida and a_ meningocele, 
stated on the hospital records to be the size 
of an orange. She was operated upon the day 
after birth. The congenital talipes equinovarus 
was manipulated during infancy but with 


the attempt to walk the deformity became 


more pronounced. She was treated in the 


*Submitted for publication June 11, 1929. 
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orthopedic departments of two of the best 
hospitals of Philadelphia. A shoe leg brace 
despite every attempt to adjust it was ineffi- 
cient as the retracted heel could not be retained 
in the shoe. The brace turned with the foot 
upon the leg. The mother was advised that 
she would have to wait until the child was 
five years old when an operation would be 
necessary. 

On my first examination, the child stood 
upon the arch of the foot and the external 
maleolus. The correction of the deformity 
demanded that the heel should be under 
absolute control and rigidly stabilized with 
the other tarsal bones. Elsewhere! I have 
stressed the virtues of plaster-of-Paris casts, 
without padding and properly conceived and 
properly applied to give a control in the 
reduction of fractures beyond the ability of 
any other material. The same principles will 
apply in many orthopedic deformities. 

This child’s foot was diminutive and plaster 
bandages, dripping wet, 1 in. wide and 2 yds. 
long, were applied to form a plaster slipper, 
leaving the toes bare. The tarsal bones were 
pliable and the foot was held in normal position 
except the retracted os calcis. The bandage 
was applied without tension but moulded 
around the ball of the heel and tarsal and 
metatarsal bones, leaving sufficient clearance 
for the flexing of the ankle joint. It should be 
applied daintily and moulded quite wet to 
the varying contours of the foot. When such a 
cast is properly applied, the plaster being 
smoothed into the mesh of the bandage, it 
has a skin surface as smooth as the skin itself. 

A small s-shaped hook attached to a string 
was imbedded in the cast. In Figure 1 it is 
shown on the outer side of the foot. In a later 
replacement, I placed it on the dorsum of the 
foot behind the second phalangeal interspace. 

The leg cast was similarly applied to the 
limb with a hook imbedded in the plaster on 
the outer side. The cast as first applied would 
not turn on the leg, with but the subsequent 
increased activity of the child, it slipped down 
over the poorly developed calf muscles. It 
was replaced with a cast extending from the 
popliteal space to the maleoli. This was re- 
tained. After the first cast was applied the 
child stood for the first time in its life on the 
sole of its foot and has so continued to do. 
It will be noticed in the illustration that there 


' Fracture fallacies and some suggestions. /nternat. 
J. Med. e- Surg., March, 1929. 
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is over correction of the varus deformity. This 
was produced by placing a small metal strip 
along the outer side of the sole with the ends 


Fic. 1. Elastic traction to overcome shortening of ten- 
do achilles; immediate ability to walk with applica- 
tion of this plaster cast brace. 


buried in the cast. I believe that this over- 
correction is beneficial in walking. The metal 
strip also prolongs the life of the cast. An 
elsatic band was stretched between the foot 
and the leg hooks. This should be strong enough 
to exert a slightly greater continuing tension 
than the tonal pull of the calf muscles. Great 
tension might cause the cast to cut the wrinkled 
skin at the flexure of the ankle joint. 

There have been no complications. The 
child has become an irrepressible walker. 
After six weeks the tendo Achilles was fully 
restored to normal length. 


The casts should be changed in from six 
to eight weeks to allow for growth of the 
parts. Undue wear and other indications 
might call for a more frequent change. 
There is not the slightest doubt that the 
foot can be retained in normal position 
until the ossification of the bones makes 
the shape permanent. The recuperation 
of the damaged muscles and nerves is 
uncertain. It is quite likely that some form 
of brace may be required for life. A regula- 
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tion brace is more durable and less trouble- 
some. It will be applied just as soon as 
the size of the foot and other conditions 
insure its efficiency. 

It is my conviction that these talipes 
cases, even congenital dislocations of the 
hip, can be corrected better than has been 
done by these graduated but persistent 
traction methods. Of course this requires 
an exact comprehension of the mechanical 
details necessary for success. In meeting 
these mechanical requirements, I believe 
that there is nothing that can compare 
with a_ plaster-of-paris cast carefully 
planned and properly applied. It can be 
laid to escape or include important areas. 
Applied next the skin, its smooth surface 
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grips but does not strangulate. Swelling 
is not a factor here as in fractures where 
the cast may have to be split and opened 
some. 

The hygroscopic qualities of the cast 
absorb and dissipate the moisture, thus 
preserving a dry skin. Fitting snugly, 
it will not rub and chafe the skin. Where 
an edge of the plaster might cut the 
skin, the skin can be protected with an 
underlying cuff of artificial leather. Proper 
supervision is to be expected. My plan is 
to see the patient the day after applying 
the cast brace, then in a week and then 
two weeks, always with positive njunc- 
tions to return at any time that the slight- 
est occasion for concern might arise. 


SUPPURATIVE MYOSITIS OF THE PSOAS ILIACUS 
SUGGESTING RENAL PATHOLOGY* 
W. F. McKenna, M.D. 


BROOKLYN, N. Y. 


SOAS abscess is erdinarily considered 

as of tuberculous origin. In the majori- 
tv of instances this is undoubtedly true. 
Whether the case described hereafter 
was tuberculous in nature has not been 
absolutely disproved, but the weight of 
clinical and laboratory evidence was against 
it. Myositis is well recognized, and suppu- 
rative myositis has been frequently ob- 
served. Given reported a small series of 
suppurative psoas myositis cases in 1922, 
and gave references in the literature to 
others. 


The patient was a woman of thirty-three, 
married, and the mother of three children. She 
had always enjoyed good health, and showed 
no signs of any chronic illness before the present 
trouble began. Seven weeks before her admis- 
sion to the hospital she had what she and her 
family physician described as an attack of 
grippe from which she made an apparently 
uneventful recovery. At this time she had a 
mild fever, and the generalized body pains and 


aches so commonly described in this condition. 
About one week after recovery she had an 
attack of sharp pain in the right lower quadrant 
which was thought to be appendicitis, but it 
disappeared within twenty-four hours, and 
she again felt perfectly well. About two days 
after this there was an acute attack of pain in 
the region of the right kidney. This subsided, 
but before it had entirely disappeared a similar 
pain occurred in the left kidney region. This, 
too, subsided within twenty-four hours, but re- 
curred at the end of three or four days and 
remained constant for the next four weeks. 
During this period she had a febrile movement 
daily to 101° or 102°F. The pain was localized 
almost exactly over the left costovertebral 
angle, and was sometimes intense. Her phy- 
sician said there there was always exquisite 
tenderness at this point. Urinalysis showed 
large amounts of pus and bacteria, but the 
specimens were not catheterized. 

Seen at her home twenty-four hours before 
admission the picture presented was certainly 
suggestive of renal pathology, and a complete. 
urological survey was advised. Except for the 


* Read before the Section of Genito-Urinary Surgery, New York Academy of Medicine April 17, 1929. 
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very definite localization of the pain, and the 
temperature, the usual bladder symptoms were 


lacking. The patient kept the left knee flexed 
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the region of the kidney with the thought that 
a perinephritic abscess might be present. 
The usual kidney incision was made through 


Fic. 1. Haziness of left psoas outline in contrast to very 
; definite outline on right. 


at all times and was unable to lie upon the 
affected side. 

The cystoscopic findings after admission 
were essentially uninformative, as the bladder 
showed no evidence of disease, and the function 
of each kidney was normal, and no pus was 
found in either the bladder or kidney urines. 
The roentgenograms were of considerable 
value. As can be seen from the pyelogram 
plate (Fig. 3) the left kidney is displaced from 
its usual location, and pushed somewhat 
upward and to the left. The lumbar spine 
curves slightly to the right, and a haziness 
over the region of the left psoas is apparent. 
At this time both the medical consultant who 
first saw the case and myself thought that the 
kidney was not the site of any pathology, but 
that a retroperitoneal abscess involving the 
posterior Iymphatics or the muscle layers 
was present. A differential blood cell count 
showed only 10,200 leucocytes with poly- 
morphonuclear cells of 79 per cent, and as the 
patient felt somewhat better, and her tem- 
perature had receded somewhat the surgical 
consultant advised against operative measures. 
The patient was kept under observation for 
three or four days, but as there was no improve- 
ment in her condition, it was decided to explore 


Fic. 2. Definite bulging of left psoas outline three days 
after Figure 1. 


Fic. 3. Displacement of left kidney outward and 
upward. In all three figures slight curvature to right 
is noticeable. 


the skin and fascial layers. Upon approaching 
the muscle layer the external oblique and 
internal oblique were incised at their thinned- 
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out portions, and pus was found. There was 
still a thickened layer of swollen and congested 
fascia which was not incised, and the kidney 
could not be palpated beneath it. This layer 
was felt to be the transversalis fascia, much 
distorted by the inflammatory process extend- 
ing from the deeper part of the abscess. If 
such were the case the suppurative process 
had extended by continuity from the psoas 
sheath along the sheath of the quadratus to 
the transversalis. 

The cultures from the pus were Staphylo- 
coccus aureus. 

The patient made a smooth convalescence, 
and was discharged from the hospital about 
two weeks after operation with a small draining 
area. 

The patient can walk easily, has no pain, and 
can use the left leg as well as the right. 


Senger—Uric Acid Calculi 


The principal interest in this case lies 
in the somewhat rare underlying path- 
ology, the suggestion of either a renal 
or perirenal lesion, and the unusual site 
in which the abscess was apparently 
pointing. There was no sign of pointing 
in the groin or loin, and no mass or point 
of tenderness existed except at the costo- 
vertebral! angle. 

In the cases so well described by Given 
the abscess gave signs of pointing in the 
groin, and these cases as described by 
him were opened in the lower abdomen, 
and drained through an extraperitoneal 
incision. There was no evidence of any 
lesion of the vertebral column noted except 
the slight curvature to the right which was 
probably due to spasm of the erector group. 


URIC ACID CALCULI* 


Fepor L. SENGER, M.D. 


BROOKLYN, N. Y. 


HE literature on the less dense urinary 

calculi is rather meager, there being 

very little written beyond an analysis 
of the stones and statements of their per- 
centage of incidence. Recently we have had 
on Dr. Read’s service three cases over a 
period of four months, rather a_ large 
number even in a fairly active urologic 
service. 

Swain in 1897! made the observation 
that urinary stones of varying chemical 
compositions had a marked difference in 
penetrability to the roentgen ray. He 
placed calculi directly on the roentgen- 
ray plates and exposed them from one 
to sixteen minutes. He observed that the 
more dense the stone, the deeper the re- 
sultant shadow. He tabulated his results 
as follows, according to density of shadow. 
Stones composed of: . 

1. Calcium oxalate. 

2. Calcium phosphate. 

Uric acid. 

' Bristol M. J. 


* Read before the Section of Genito-Urinary Surgery, New York Academy of Medicine, April 17, 1920. 


Cystin xanthin and cholesterin are also 
less dense than bone (ribs). 

He also made the interesting observation 
that the longer the exposure to the rays 
the less dense the resultant shadow, so 
that at the extreme limit of sixteen minutes’ 
exposure only the calcium oxalate stones 
cast shadows on the negative. He definitely 
drew the conclusions that for accuracy 
in diagnosis short sharp exposures were 
the best, which even today with our 
improved technic is still true. 

Some cases have been reported in which 
these less dense stones show areas in 
pyelograms of greater transparency than 
the opaque media 12 per cent iodide, 
giving the suggestion of a non-opaque 
stone. 

A report of my cases follows: 


Case 1. Adult male, aged fifty vears, 
admitted September 24, 1928. His admission 
diagnosis was tumor of the kidney, due to the 
presence of a large palpable mass in the left 
kidney region. 
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[l/s previous history is entirely irrelevant 
except that he had noticed the mass in his side 
for about six or seven months. He had never 
had any urinary symptoms except some night 
frequency, and never any colicky pains. His 
urinary examination showed some microscopic 
biood and pus cells, but otherwise clear urine. 

Cystoscopy: Catheters passed to the left 
and right kidney pelvis easily, but no urine 
was recovered from the left side at all, the 
right side gave us normal urine and normal 
function. 

The left pyelogram shows a definite arresting 
of the solution at the pelvic ureteral junction 
with just a suspicion of a little of the media 
trickling up to the pelvis. We repeated this at 
several sittings with the same result in each 
instance. Accordingly we made a diagnosis of 
renal tumor, with filling of the pelvis and 
advised operation. 

At the time of operation we were greatly 
surprised to find a large pvonephrotic kidney 
with a stone blocking the ureter completely 
and the kidney full of pus and small stones 
and debris, none of which show in our plates. 
We took’ the specimen to our roentgenologist 
who placed it directly on a plate and took 
several exposures of different durations and 
even this failed to show these calculi very 
detinitely. 

Mr. Steel of the department of chemistry 
analysed these stones and reported them to 
be pure uric acid plus some fats and other 
organic matter. Another quite remarkable 
feature is the entire absence of pain during 
the blocking and destruction of this kidney. 


Case 1. Adult male, aged sixty-one, with 
prostatic obstruction. 

During a routine cystoscopy we found three 
smooth yellow stones Iving in the base of the 
bladder. These looked like ammonium urate 
stones, and with our previous case in mind we 
decided to roentgenograph them. The resultant 
picture does not show any stones. 

We then did a cystogram with iodide. Still 
no stones. But the air cystogram showed them 
up beautifully. 

The chemical analysis of these stones showed 
ammonium urate around a nucleus of uric acid. 

This air cystogram suggests to me_ the 
possibility of doing air pyelograms for diagnosis 
in uric acid stones of the kidney pelvis. 


Case un Mrs. J. S., aged forty-six, 
acmitted November 30, 1928, complaining 
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of painful urination, with frequency and cloudy 
urine. Her history dates back over a period 
of years, with an indefinite sense of something 
wrong in her left side. 

The bladder urine was full of blood and pus 
cells. 

Cystoscopy: Both ureters easily catheter- 
ized, the right side being clear and normal, 
as regards function and urea. On the left side 
the urine was pusy. The appearance time of 
the phthalein delayed for nine minutes, and 
urea lower than normal. 

On checking up the pyelogram we noticed 
that in the kidney pelvis there was an area 
less dense than the media encircling it and 
concluded that we had a uric acid stone in 
addition to pyonephrosis. 

At operation this stone was removed by 
pyelotomy and on analysis proved to be uric 
acid. 

Before this patient left the hospital we 
dilated her ureter and collected urine from 
this side. This urine contains a large number 
of uric acid crystals. 

We did the same thing on the bladder urine 
from the previous case, letting it sediment, and 
found that it also contained large quantities 
of uric acid crystals, in all the characteristic 
shapes, with stones in sheaves and rosettes. 

We are trying to keep the urines in these 
cases neutral or slightly alkaline in the hopes 
of avoiding future trouble. 


DISCUSSION 


Dr. L. T. LEWatp: The question of uric 
acid calculi constantly comes up in roentgeno- 
logical work. The combination in the last 
case of the three stones in the bladder together 
with the sodium iodide, plus air, offered a 
contrast such as we now get in tetraiodide 
examination of the gall bladder. It was the 
coating with sodium iodide that helped to 
make the very beautiful demonstration. 

Dr. A. Ravicn: During the past few years 
I have found urography with 20 per cent 
neosilvol of much value in outlining uric acid 
calculi in the renal pelvis and ureter. I have 
a number of films which show these stones 
beautifully. These would otherwise be over- 
looked if sodium iodide were used as a pyelo- 
graphic medium. 

Dr. SENGER: We have tried Dr. Ravich’s 
method with neosilvol, using varying per- 
centages of solution, but have not been able 
to outline anything satisfactorily with this. 
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DEPARTMENT OF RADIOLOGY 
| 


CLINIC ON MALIGNANT DISEASES 
MEMORIAL HOSPITAL, NEW YORK 


PRESENTED BY THE STAFF OF THE MEMORIAL HOSPITAL, SEPTEMBER, 19, 1929 


INTRODUCTION 


Quick, Chairman 


N the two hours at our disposal we shall 
| attempt to give you a comprehensive 
insight into the routine work of 
our institution. Our work is limited to the 
study and treatment of cancer and allied 
diseases, so that we shall deal with therapy 
rather than diagnosis. Each of our clinical 
departments, except that one which we 
choose to term the department of medical 
malignant diseases, is under the direction 
of a surgeon who is completely responsible 
for the treatment of the case throughout, 
whether that treatment be surgical or 
radiological. We regard the treatment 
of cancer as being essentially a surgical 
problem. We believe that the best interests 
of the patient are served by having the 
entire treatment of that patient under one 
directing head, with adequate interdepart- 
mental consultation, of course. Our clini- 
cal organization consists of a number of 
departments, each under the direction of 
an attending surgeon trained not only in 
his surgical specialty but radiologically as 
well. The departments are all correlated by 
a clinical director. 

In arranging our program for this clinic 
we have attempted to select topics which, 
we hope, will give as wide a range of 
problems as possible and our methods of 
dealing with theni. 


GIANT-CELL TUMORS OF BONE 


WITH SPECIAL REFERENCE TO TREATMENT 
TECHNIC 


R. E. HERENDEEN, Roentgenologist 


Case 1. Giant cell tumor of the radius. 

A. F., male, aged eleven, admitted October 8, 
1927. 

History of two injuries to the left wrist in 
the past ten months, followed by pain and 
swelling. Treatment was by massage and 
splints, and following a biopsy, by incision, 
chemical and thermal cautery, and _ bone 
graft. 

Examination showed a hard bony tumor 
in the left forearm, expanding the bone and 
causing a swelling about three times the size 
of the normal bone. X-ray films confirmed the 
findings of an active recurrence with absorption 
of the bone graft. 

Microscopic examination (of specimen from 
former operation) showed a giant cell tumor 
of cellular but benign type. 

Treatment consisted of high voltage x-rays, 
and succeeding films demonstrate the satis- 
factory response, and the patient’s present 
condition. 


Case 1. Giant cell tumor of the os calcis. 

E. C., aged five, admitted November 6, 1924. 

History of sudden onset of pain in the foot 
two and one-half years ago. The pain and 
swelling have grown worse in spite of various 
treatments, including immobilization brace 
and splints. At present the greatest circum- 
ference of the left ankle is 30 cm., as compared 
to 21 cm. of the right ankle. 
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Treatment was by low and medium voltage 
y-ravs over a period of four months. 

Succeeding films demonstrate the condition 
of the os calcis at the first visit here, and the 
improvement subsequent to x-ray therapy. 


Case ut. Giant cell sarcoma of the right 


humerus. 

A. U., female aged sixty-five, admitted Octo- 
ber 24, 1924. 

History of “fever” and pain in the right 
shoulder and elbow of six months’ duration, 
with limitation of motion. 

Examination by x-ray films demonstrated a 
destructive process in the distal end of the 


humerus. 
Treatment by x-ray therapy was followed by 


subsidence of the swelling and disappearance of 
pain. The roentgenograms demonstrate the 
amount of repair. 

About two years later a similar process 
developed in the ascending ramus of the right 
inferior maxilla, and since that time, during 
the past three years, at irregular intervals, 
similar tumors have appeared, some bone and 
some in the soft parts in various areas widely 
scattered over the entire body. Response to 
radiation is always the same as was obtained 
in the treatment of the primary tumor. 

The patient’s general condition has improved 
and has been excellent during the past five 
years, excepting for short periods during the 
development of new tumors. 


TYPES AND TREATMENT 
OF BONE SARCOMA 


B. Corey, Attending Surgeon 


Two definite types of bone sarcoma are 
included in the cases presented: the 
osteogenic and the endothelial myeloma 
(Ewing’s sarcoma). The osteogenic type 
associated with considerable new bone 
formation has been found both extremely 
radioresistant and also rarely curable by 
amputation. Amputation followed by pro- 
phylactic treatment with the mixed toxins 
of erysipelas and Bacillus prodigiosus has, 
in the speaker’s hands, given far better 
results. This method was employed in 
Case v as well as in a series of 40 cases of 
osteogenic sarcoma including the endothe- 
lioma type, but excluding the giant-cell, 
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in which a study of the end-results showed 
50 per cent of the patients to be alive from 
five to twenty-five years. 

Cases 1v and v1, here presented, show 
what can be accomplished by a combina- 
tion of toxins and radiation in far-advanced 
and inoperable stages of the disease. In 
both cases, generalization had taken place, 
and the x-ray plates showed evidence of 
pulmonary metastasis in both. Case iv 
indicates that the endotheliomatous type 
of bone sarcoma should rarely be con- 
sidered entirely hopeless. 

At the Memorial Hospital during the 
past twelve years, practically all cases of 
primary operable sarcoma of the long 
bones, of all varieties, have been treated 
by radiation as the method of choice. 
The reason for this lies in the fact that the 
Memorial Hospital is fundamentally a 
research institution, and it was believed 
important to determine what can be 
accomplished by radiation in these cases. 
An analysis of the end-results in 1928 
showed that of g2 cases of primary 
operable sarcoma of the long bones (exclu- 
sive of giant-cell tumors) in which radia- 
tion had been employed as the primary 
method of choice, 45 had developed metas- 
tases while undergoing treatment, and in 
most cases while the local condition was 
showing more or less evidence of improve- 
ment; all of these had died. In 45 cases, 
amputation was performed after varying 
periods (two monthsor more) of irradiation. 
It was thought by some of the members of 
the staff that even in cases of failure to 
control the disease, preliminary radiation 
before amputation might yield better 
final results. In the group so treated, 
only 3 were known to be well for five 
years. In other words, this method does 
not yield so good results as does early 
amputation alone. At the International 
Cancer Conference in London, July 1928, 
Dr. Ewing stated that early amputation 
is the best method of treating osteogenic 
sarcoma of the long bones; to this, I 
would supplement a prolonged course 
of prophylactic toxin treatment. 
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In the endothelioma type of bone sar- 
coma, which has been found to be highly 
sensitive to both radiation and toxins, 
attempt to save the limb should be made in 
practically all cases. In those in which 
amputation has to be employed, a prolonged 
course of prophylactic toxin treatment 
should be given. In osteogenic sarcoma of 
the long bones with marked new bone 
formation, early amputation without pre- 
liminary radiation is, at present, the 
method of treatment at the Memorial 
Hospital. 

Giant Cell Tumors. Although the Memo- 
rial Hospital is the first institution to 
demonstrate the possibility of curing cases 
of giant-cell bone tumor by radiation alone, 
and in spite of the fact that Dr. Herendeen 
can show some very remarkable results in 
treating this type of tumor of the long 
bones by radiation, there is still a doubt 
that this is the method of choice, first, 
because of the longer period of disability 
entailed, and second, the difficulty of 
making a correct differential diagnosis 
between benign giant-cell tumor of the 
long bones and malignant tumor. At 
the Memorial Hospital it has been found 
impossible to make a correct diagnosis in 
1 out of 4 cases: in many cases of supposed 
benign giant-cell sarcoma treated by radia- 
tion without biopsy, it has been revealed 
later that the condition was really malig- 
nant and that metastases had developed 
before the true nature of the tumor had been 
recognized, with the result that the chance 
of saving the patient’s life by amputation 
had been lost. 

Bloodgood has shown that a very large 
proportion of giant-cell tumors may be 
cured by curettage, although in a certain 
number of cases, especially those with 
disease involving the lower end of the 
femur, amputation may finally have to be 
performed. In my opinion -the present 
method of choice in the treatment of giant- 
cell sarcoma of the long bones Is a very 
extensive curettage, swabbing out the 
cavity with zine chloride or pure carbolic 
acid, followed by a two or three month 
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period of toxin treatment. A number of 
my most brilliant results have been obtained 
with the toxins alone, without curettage. 

The question, however, as to the best 
method of treatment of giant-cell sarcoma 
is still unanswered; further study of a 
much greater amount of material is required 
before any hard and fast rules can be laid 
down. 


Case tv. Pervosteal sarcoma (endothelioma 
type) of fibula with metastases to groin, abdomen, 
and possibly, lungs. 

H. S., male, aged eight, first seen in consu!- 
tation, June 1920, admitted, October, 1920. 

History of injury to leg January 1920, after 
which pain and swelling, apparently of bony 
origin, developed. Clinical and roentgenographic 
diagnosis was osteomyelitis. In March, 1920, 
an exploratory operation revealed some pus 
and marked thickening of the bone, which was 
extensively curetted. Microscopic examina- 
tion showed the disease to be periosteal sarcoma 
of the endothelioma type. After operation, the 
tumor grew with great rapidity. 

Examination in consultation showed the lower 
two-thirds of the fibula occupied by a large 
tumor, apparently of periosteal origin, fun- 
gating in the central portion. The glands in 
the groin were enlarged, one to the size of an 
English walnut. 

Treatment consisted in immediate amputa- 
tion followed by toxins. 

Pathological report by Dr. F. M. Jeffries was 
round-cell sarcoma of periosteal origin; by 
Dr. Ewing, endothelioma. 

Toxins were given daily to the point of 
producing a marked reaction, after which 
injections were given only every other day; 
the glands in the groin decreased somewhat 
in size but did not disappear. In July 1920, 
a gland was removed and the microscopic 
examination showed round-cell sarcoma. The 
toxin treatment was kept up until the middle 
of August. Re-examination in October 1920, 
showed the inguinal glands increased in size, 
and a hard mass, the size of a child’s head, in 
the right iliac fossa, evidently involving the 
retroperitoneal glands. A roentgenogram of 
the chest showed well-developed unquestion- 
able metastasis to the lung. 

Treatment at Memorial Hospital, where thé 
child was admitted in October 1920, consisted 
in 10,109 me.-hrs. of radium at 7 cm. distance. 
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The child was then taken home as a hopeless 
prognosis had been given. There were no further 
toxins or radium treatments. In May 1921, 
4 letter was received stating that the patient 
was apparently in excellent health and going to 
school regularly. He returned to the Memorial 
Hospital in September 1922, and a careful 
examination failed to reveal any evidence of 
tumor in the abdomen or the groin, and a 
roentgenogram of the chest failed to show any 
evidence of pulmonary metastasis. The patient 
has remained well up to the present time, 
nine vears later. 

This is case No. 267 in the Bone Sarcoma 
Registry. The diagnosis of that committee was 


Shin: 
tumor. 


Case v. Extensive periosteal osteogenic sar- 
coma of the lower end of the femur. Amputation 
and prolonged toxin treatment. 

S. D., female, aged eighteen, admitted to the 
Hospital for Ruptured and Crippled, March 
1906. 

History of pain in the right knee early in 1905; 
in August a plaster splint was applied and worn 
for nearly seven months, during which time the 
patient had become emaciated and bed-ridden. 

Examination showed a fusiform swelling 
of the right knee just above the joint, with a 
circumference 5 inches greater than that of 
the opposite side. Roentgen-ray examination 
showed the lower 6 inches of the femur nearly 
twice the normal thickness. 

Treatment began with an exploratory opera- 
tion (Drs. Gibney and Coley) which revealed 
what was believed to be a sarcoma, and was 
followed by immediate amputation. The 
patient was then put upon the mixed toxins, 
with injections increased to the point of pro- 
ducing marked reactions. Almost immediate 
improvement followed, with increase of the 
patient’s weight from 69 lb. on June 2, to 92 lb. 
on October 28. She has remained well up to 
the present time, over twenty-two years. 

In this case, the diagnosis made by Dr. 
Jeffries, pathologist of the Hospital for Rup- 
tured and Crippled, was osteosarcoma, mixed 
cell (no giant cells). Dr. Ewing examined a 
section sometime later, and made a diagnosis 
of malignant osteogenic sarcoma. This is the 
diagnosis that was made by the Bone Sarcoma 
Registry (Case No. 408). 


Case vi. Sarcoma (angioendothelioma tvpe) 
oj the tibia and fibula with multiple metastases 
to the lungs. 
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C. P., male, aged twenty-eight, admitted “ 
August 1924. 

History of pain in the upper end of the left 
fibula, July 1923. One month later a smooth 


mass, the size of a lemon, was found at the rk 
same site, and shortly after, a distinct bruit if 


was heard on auscultation. A diagnosis of 
aneurysm of the popliteal artery was made, 
and the tumor was removed, September 1923. 
Roentgen-ray treatment was begun at once. 
In August 1924, the patient complained of 
severe pain and weakness in the upper end 
of the fibula, and at the same time, a swelling 
was noticed in the lower end of the tibia. 
Examination at the Memorial Hospital 
showed the upper end of the left fibula to be ne 
the site of a globular, pulsating, tense tumor, ‘ 
measuring 5 cm. in diameter. Over the 
anterior portion of the left tibia, at the junction 
of the middle and lower thirds, a large swelling 
measured 8 X 5 cm. A _ roentgenogram of Pa. 
the tibia showed a central tumor, practically al 
destroying the tibia for a distance of 3 or 4 3 
inches. A roentgenogram of the chest showed e° 
distinct evidence of metastasis to the lungs. 
The clinical diagnosis was recurrent sarcoma 
of the fibula, with metastases to the tibia ; 
and the lungs. 5 
Treatment between August 20, 1924 and ~ a 
December 20, 1925, consisted of twenty-five : 
high-voltage roentgen-ray exposures, each of 
eighty minutes’ duration; fourteen were given 
over the chest, and eleven over the tibia and 
fibula. The disease was kept under fair control 
until the summer of 1925 when the tumors 
of the tibia and of the lung showed evidence 
of increase in size. The patient was re-admitted 
and toxin treatment begun; in September 
1925, examination showed some regression 
of the tumors, a gain in weight, and improve- 
ment in the general condition. Toxin treatment 
was resumed, February 1926. Frequent roent- 
genograms showed no increase in size of the 
metastatic tumor of the lung. 
The pathological fracture, however, had 
never shown any tendency to union, the leg 
was kept in a splint and was entirely useless, so 
amputation was performed by Dr. Bradley L. 
Coley in June 1926. 
Pathological report by Dr. Ewing was angio- 
endothelioma, very bizarre structure. Dr. 
Ewing’s previous diagnosis on the specimen 
removed from the soft parts of the calf was 
angicendothelioma of bone or metastatic renal 
carcinoma, 
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Since amputation, the patient has remained 
in good condition. Another course of toxin 
treatment has been given. There is no evidence 
of increase in size of the tumor of the lung. 

This case is remarkable, first, because of 
the long period during which the extensive 
metastases of the lungs have been kept under 
sufficient control (first by roentgen rays alone, 
and later by roentgen rays and _ toxins); 
and, second, because of the very large amount 
of roentgen rays that were used without 
apparent harm. 

This is case No. 574 in the Bone Sarcoma 
Registry. The diagnosis of that committee 
was metastatic hypernephroma. 


THE MALIGNANT GRANULOMAS 


Lioyp F. Craver, Attending Physician 


Out of the vast collection of diverse 
clinical pictures embraced in the term 
malignant granulomas, 2 cases illustrating 
involvement of tissues in or about the 
mediastinum are selected for presentation. 
One is a case of probable Hodgkin’s disease 
of the hilal lymph nodes; the other, 
Hodgkin’s disease of the thymus. 

These cases illustrate the fact that 
occasionally Hodgkin’s disease begins or, 
at least, first manifests itself in or about the 
mediastinum, and may remain for a con- 
siderable time fairly well localized to that 
region. The same ts true of lymphosarcoma. 

Of the tumors of the thymus (thymomas), 


_ by far the most frequent type is that which 


is very radiosensitive, thymic lymphosar- 
coma. Yet, occasionally a tumor presenting 
all the clinical and roentgenographic fea- 
tures of thymoma proves to be radio- 
resistant. Several of these, at autopsy, 
have been found to be thymic carcinoma. 

It has seemed possible to foretell the 
radioresistance of some of these tumors on a 
clinical basis. Patients with such radio- 
resistant growths are likely to present a 
striking network of dark veins on the chest 
wall, an evidence of more marked venous 
stasis than appears in most of the thymo- 
mas; also, if the supraclavicular or axillary 
nodes are involved, they are stony hard. 
Such cases usually have considerable 
stridor. 
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On the other hand, those cases of thy- 
moma which have shown penetration of the 
chest wall and production of sternal or 
parasternal tumors have, as a rule, been 
found to belong in the class of very radio- 
sensitive tumors. An exception is noted in 
the second case reported, a thymic Hodg- 
kin’s disease on y moderately responsive 
to repeated heavy radiation. 

Satisfactory treatment of these deeply 
situated intrathoracic tumors requires 
radiation of a penetrating type, such as is 
furnished by the high-voltage x-ray 
machines at 175 to 185 k.v. with 0.5 
mm. Cu filter at a distance of 50 cm., 
or the radon or radium element pack 
filtered through the equivalent of 2 mm. 
brass at a distance of 10 to 15 cm. The 
dosage must depend upon several considera- 
tions, not the least of which is the patient’s 
general condition. Best results are obtained 
by attempting to secure long palliation. 
Overdosage in an attempt to cure may 
either damage the skin so as to prevent 
necessary subsequent treatment, or may 
depress the patient’s general condition to 


such an extent that the desired palliation is 
defeated. 


Case vu. Mediastinal tumor. 

S. R., male, aged sixteen, admitted April 
1928. 

History of frequent epistaxis for many 
years, with recent more acute onset of hemop- 
tysis, apparently following grippe. 

Examination by x-ray films showed hilal 
masses. Diagnosis questionable; probably 
Hodgkin’s disease of the hilal nodes. 

Treatment began April 1928 with an exposure 
of 300 ma. min., 1.5 mm. Cu, 175 k.v., 50 cm. 
target-skin distance over each hilus anteriorly. 
The response was unsatisfactory. In June 
1928, an exposure with the same factors 
was given to each hilus anteriorly and pos- 
teriorly, a total of four exposures. In September 
1928, by the radon pack, 20,000 mce.-hrs. 
at 10 cm. distance were given the mediastinum 
anteriorly. 

The results have been a gradual reduc- 
tion in the hilal masses. The patient is 


in excellent general condition, has gained — 


weight, feels well, and has been swimming 
all summer. 
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Case vu. Mediastinal tumor. 

P. V., male, aged nineteen, admitted March 
1925. 

History of pain in the left arm, fourteen 
months previously; tonsillectomy was _per- 
formed for a supposed neuritis, with a partial 
relief of pain. Shortly after, a swelling appeared 
over the sternum; this was treated by x-radia- 
tion, elsewhere, for three months without 
regression. 

Examination showed bulky masses in the 
mediastinum, the chest wall, and in both 
cervical regions with moderate enlargement 
of the axillary nodes. Otherwise, the patient 
was comparatively symptom-free. 

Pathological report on a supraclavicular node 
was thymic tumor, granulomatous, of large 
cell type. 

Treatment from March to July 1928, con- 
sisted of 20,000 me.-hrs. at 10 cm. distance, 
to each side of the neck by the radon pack, 
and of 40,000 me.-hrs. at 15 cm. distance to 
the mediastinum anteriorly, a total of thirteen 
exposures. Also, from June 1928 to September 
3, 1929, twenty-seven exposures have been 
given of high-voltage x-radiation, mostly 
at 50 cm. target-skin distance, some at 30 cm. 
distance, 185 or 175 k.v., 0.5 mm. Cu, and 
140 to 360 ma.-min., depending upon the 
distance factor, to the mediastinum anteriorly 
and posteriorly, to the neck, and the chest wall 
masses. 


NEOPLASMS OF THE VULVA 
Wittiam P. Heatcy, Attending Gynecologist 


In the 3 cases reported herewith, 2 of 
carcinoma and 1 of epithelial papilloma, it 
is of interest to note that in each instance 
the neoplasm developed on a pre-existing 
skin lesion. All the cases gave a history 
of pruritus vulvae and all had leucoderma 
with marked thickening of the skin of the 
vulva. 

Practically all cases of epithelioma of the 
vulva are histologically of the adult, 
fully developed squamous variety of cancer 
cell and, therefore, are relatively radiore- 
sistant. For this reason a heavy or caustic 
dose of ray therapy must be applied in 
order to cause the disappearance of the 
lesion. As the inguinal glands in prac- 
tically all instances are involved on one or 
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both sides, both groins should also be 
heavily irradiated. When the ‘reaction 
from this treatment has subsided, we are in 


Fic. 1. Case vin. N. W., #35796. Papillary ulcer 3.5 cm. 
in diameter. Smaller ulcer 0.5 cm. in diameter below 
large one. Well marked leucoderma. 


favor of vulvectomy with dissection of 
one or both groins. We feel that this 
combination of heavy radiation followed 
by radical operation offers the patient the 
best chance of cure. 


Case vil. Primary carcinoma of the vulva. 

N. W., #35796, married, nullipara, aged 
fifty, admitted February 21, 1926. 

History of gradually enlarging sore on the 
vulva of two months’ duration, without 
pain or treatment. 

Examination showed a papillary ulcer, 3.5 
cm. in diameter, on the upper portion of the 
left side of the vulva with a smaller lesion, 
0.5 cm. in diameter, growing below it, together 
with a well-marked leucoderma of the vulva. 
The left groin contained a mass of fixed glands, 
2.5 cm. in diameter; the right groin was 
negative. 

Pathological report was squamous carcinoma, 
grade 1. 
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3. 2. Case vii. N. W. 435706. Fully developed adult type squamous carcinoma, Grade 1. 
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Treatment began February 23 with an 
overdosage of radium: 6 gold seeds, each 
2.31 me., 0.3 mm. gold filtration, were buried 


Fic. 3. Case 1x. J. G., #35923. Recurrent lesion on 
admission, March, 1926. 


in the large ulcer, a total dosage of 1848 
me.-hrs., one gold seed, 2.31 mc., was placed in 
the small ulcer, a total of 308 mce.-hrs., three 
gold seeds, each 2.19 mc., were buried in the 
mass in the left groin, a total dosage of 876 
me.-hrs. 

Treatment caused considerable local reaction 
with edema of the vulva and fluctuation in 
the gland mass during the ensuing six weeks. 
At the end of two months there had been 
excellent regression of the primary lesion and 
fibrosis of the glands in the left groin. 

On June 1, complete vulvectomy with 
dissection of both groins was carried out. 


Case 1x. Recurrent carcinoma of the vulva. 

J. G., 435923, married, nullipara, aged 
forty-five, admitted March 29, 1926. 

History of a small, white, painful nodule 
which appeared on the vulva two years ago 
and was excised three months later. The 
lesion recurred in three months and was again 
excised, August 1925; in November 1925, 
another quite painful recurrence appeared. 

Examination showed a well marked leuco- 
derma of the vulva. The left labium minus 
had been excised. To the left of the clitoris 
there was an ulcerated, elevated lesion, 2.5 X 3 
cm. in diameter. One hard gland could be 
felt in each groin. 

Pathological report was infiltrating squamous 
carcinoma, grade 11, radioresistant. 
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Treatment began March 30, with the insertion 
of 7 gold seeds, a total of 11.03 me., with a 
total dosage of 1471 me.-hrs. On April 5 and 


Fic. 5. Case x. M. G. H., #38235. Bulky papillary 


tumor. Superficial ulceration in various places. No 
infiltration at base. Lesion 4 X 8 X 4.cm. 


6, x-radiation was applied to each groin, 
respectively, 240 ma.-min., 0.5 mm. copper 
filtration. 

There was excellent regression from treat- 
ment, but an extensive attack of psoriasis 
developed, particularly in the lower abdomen. 

On June 16, 1926, 2 gold seeds, 3.74 mce., 
were inserted in the top of the lesion of the 
left labium, a total dosage of 496 mce.-hrs. 
Over a year later, July 7, 1927, it was noted 
that the local lesion was not improving, and 
on July 23, vulvectomy with dissections of 
both groins was performed. Up to the 
present, September, 1929, there is no evidence 
of recurrence. 


Case x. Epithelial papilloma of the vulva. 

M. G. H., #38235, single, aged seventy-four, 
admitted January 7, 1928. 

History of a small lump which appeared 
on the right side of the vulva eleven months 
previously and gradually increased in size. 
Pruritus vulvae had been present for ten years; 
the urine was negative for sugar. 
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Fic. 4. Case 1x. J. G. #35923. Slide from St. Francis’ Hospital, from operation on primary growth, August, 
1925. Diagnosed by Dr. Ewing as infiltrating squamous carcinoma, grade 11+, radioresistant. 
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Fic. 6. Case x. M. G. H., #38235. Typical epithelial papilloma. Extensive perivascular plasma-cell infiltration. 
No definite evidence of carcinoma. 
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Examination showed the right side of the 
vulva covered by a bulky, papillary growth, 
4X8X4 cm., slightly ulcerated in places. 
The tumor did not seem to infiltrate the 
base. No glands were palpable in the groins. 

Diagnosis was epithelial papilloma of the 


vulva. 
a Treatment consisted in excision of the tumor 
ae mass, January 10, 1928. No radiation was 
given. 


Pathological report was epithelial papilloma; 
the under border is irregular but shows no 
definite infiltration; there is an extensive 
hae perivascular plasma cell infiltration. 


a MALIGNANT GROWTHS OF THE 
ae EXTERNAL GENITALIA 


BENJAMIN S. BARRINGER, Attending Urologist 


at The control of carcinoma of the bladder 
Se at the Memorial Hospital for the past 
: fifteen years has been by means of radium 
ei implantation into the growth. No matter 
en how accessible the growth for operative 


fe removal, this latter has never been 
attempted. 
a In a large majority of cases, implanta- 


tion is made under vision through the 
open bladder. The technic cons.sts in 
opening the bladder under spinal 
anesthesia, cauterizing off any pedun- 
culated parts of the tumor, and implanting 
the base with gold seeds, using one seed of 
2 mc. to each square centimeter of base. 
The operative mortality of radium 
implantation through a cystotomy wound 
in more than 150 consecutive personal 
cases has been between 3 and 4 per cent. 

With this method of treatment, we have 
been able to cure cases which were beyond 
operation, and the percentage of control in 
both papillary and infiltrated carcinoma 
is better than that shown by operative 
statistics. 

Prostatic carcinoma has been treated as 
follows: Intens.ve deep x-ray therapy 
from five portals of entry is ‘given to the 
prostate; in addition, in those cases in 
which the growth is reasonably small and 
confined to the prostatic and periprostatic 
regions, gold seeds are inplanted through 
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the perineum into the carcinoma. These 
procedures have no effect upon reducing 
the residual urine, if any be present, but 
as a rule, they prevent its increase. The 
problem of residual urine is dealt with by a 
minor operation by punching out the 
obstructing portion of the prostate through 
the urethra. 


Case x1. Carcinoma of the bladder. 

J. B. H., female, married, aged fifty-three, 
admitted March 1922. 

History of frequent and painful urination 
of one year’s duration, without hematuria. 

Examination by cystoscopy revealed on the 
left side of the bladder vault, running from one 
to five o’clock, a papillary tumor 3.5 sq. 
cm. in size, with a surface slough. The growth 
extended within half a centimeter of the le(t 
ureteral orifice. 

Pathological report was papillary carcinoma 
with atypical, hyperchromatic cells. 

Treatment consisted of two implantations 
of glass seeds through the cystoscope, first, 
with four seeds of 1.08 mc. each in the base, 
and the second time, with five seeds of 1 mc. 
each in the base. 

The patient has remained well to date, over 
a period of seven years, and cystoscopically 
no tumor is present. She has had during the 
past year a slight leucoplakia: at the site of 


the old tumor, proved by pathological 
examination. 
Case x1. Carcinoma of the prostate. 


T. A. S., 439380, aged sixty-seven, admitted 
November 1928. 

History of prostatectomy, three months 
previously, with a microscopic report of 
carcinoma. 

Examination rectally showed a small, rather 
irregular and somewhat lumpy prostate bed, 
and a diagnosis was made of recurrent car- 
cinoma of the sheath of the prostate. 

Treatment by insertion of radium needles 
in the prostate was given twice. On November 
13, 1928, two needles of 150 mc. each, screened 
by steel in each side of the prostate, remained 
in situ for two hours and were then removed. 
This treatment was repeated January 24, 1920, 
with two needles of 44 mc. each for three 
hours. 

Today the patient’s prostate and_peri- 
prostatic region feel absolutely soft, and there 
is no residual urine. 
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RECTAL CANCER: 


PRINCIPLES AND METHODS OF TREATMENT 
AT THE MEMORIAL HOSPITAL 


Georce E. Associate Attending 
Surgeon 


A routine method of treatment is not 
employed, due to the fact that several 
varying factors must be taken into con- 
sideration, namely, the condition of the 
patient, the stage of the disease, the loca- 
tion of the tumor, the degree of malignancy 
of the mass, and the degree of radiosensitiv- 
ity of the cancer cells. Consequently, cases 
are classified and treated in accordance 
with the above clinical and pathological 
conditions. 

Radiation therapy forms the basis of 
treatment, but colostomy and _ radical 
surgical excision are supplemented in all 
cases in which surgical interference offers 
an additional advantage. The various 
types of radiation therapy now employed 
consist of external applications of radium 
and high-voltage roentgen-rays and inter- 
stitial applications of gold filtered emana- 
tion seeds. The additional 4 gm. element 
pack for external applications, and the 
increased filter of the emanation seeds 
have greatly. increased the value of radia- 
tion therapy in this disease. 

In addition to not advocating any routine 
treatment for rectal cancer, neither do we 
advocate any routine dose of radiation 
therapy; the best results are obtained when 
each case is considered as an individual 
problem. The following cases demonstrate 
that adequate radiation therapy in selected 
cases is capable of producing “clinical 
cures.” The first case shows that this 
result may be obtained by external radia- 
tion alone, when the cancer is of the most 
radiosensitive type; the second case, one 
of a more radioresistent type, responded 
equally well to interstitial radiation in 
combination with a small dose of high- 
voltage roentgen rays. 


Case xu. Inoperable carcinoma of the rectum 
treated by external radiation and colostomy. 


T. H., #36130, male, aged thirty-four, 
admitted May 1926. 

History of rectal trouble of six months’ 
duration with attendant loss of 15 Ib. in 
weight. The patient was in an emaciated 
condition. 

Examination revealed a large, stenosing, 
fixed cancer of the upper rectum. 

Pathological report was ulcerating adeno- 
carcinoma. 

Treatment began with pelvic cycles of 
x-radiation, including four portals, the first, 
May 5 to May 19; colostomy was performed 
May 29; exploration of the abdomen revealed 
many enlarged nodes in the mesocolon. 
Four other x-ray cycles were completed 
between the dates of June 23, 1926 and April 
12, 1927. The intensity of these treatments 
was 60 min. exposure, 4 ma. of current, 
filter 0.5 mm. Cu and 1 mm. Al; 200 k. v.; focal 
distance 50 cm. In addition, the patient 
received, on January 11, 1927, 20,000 mce.-hr. of 
radium at 10 cm. from the skin, posteriorly 
over the sacrum. 

The patient has remained free of recognizable 
diseases for two and one-half years, and is 
able to carry on his ordinary occupation. 


Case xiv. Inoperable carcinoma of the 
rectum treated by colostomy, interstitial and 
external radiation. 

R. M., #35859, aged sixty-five, admitted 
March 1926. 

History of rectal trouble for three months. 
Colostomy has been constructed at another 
hospital, February 1926, after the condition 
was considered inoperable. 

Examination revealed a large, fixed, stenosing 
tumor of the upper rectum. 

Pathological report was adenoma malignum. 

Treatment consisted in the implantation 
of 25 gold seeds, a total of 4700 mce.-hr., by 
way of the anal canal, on March 12, 1926; 
on March 15, 1926, six gold seeds, totalling 
2230 mc.-hrs., were implanted into the upper 
limits of the tumor by way of the colostomy 
opening. Between March 17 and April 4, a 
pelvic cycle of four high-voltage x-ray treat- 
ments was given. 

Examination of this patient in January 
1927 failed to reveal any evidence of cancer, 
and he has remained clinically free of dis- 
ease to date, more than two and one-half 
years. 
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CANCER OF THE BREAST 
TREATED EXCLUSIVELY BY 
RADIATION THERAPY 


J. Lee, Attending Surgeon, Breast 
Department 


BURTON 


> 


The treatment of cancer of the breast 
is often more difficult than that of cancer 
in other regions of the body, because of 
the widespread lymphatic system here 
encountered. 

The radical operation has been standard 
for forty years, yet the results of radical 
surgery alone, in many clinics, have proved 
most disappointing. For this reason it 
has been a part of our plan of treatment 
of breast cancer to attempt to control this 
disease, in some cases, by irradiation alone. 
Certain patients, especially those suffering 


r 


4 from other menacing diseases, or whose 
at ages have contraindicated operation, have 
offered an opportunity for an exclusive 
hy treatment by irradiation. 

a The following cases are presented to 
4 give an idea of the type of these patients 
Ly and to summarize their treatment: 

7 Case xv. Primarnv imoperable carcinoma 
= of the breast treated bv radium externally and 


interstitiall: in combination with x-ravs. 

F. M., female, single, aged thirty-eight, 
admitted January 1920. 

History of forcible squeezing of the right 
breast, June 1928, following which considerable 
swelling appeared but without ecchymosis. A 
few weeks before admission the patient first 
noticed dimpling of the skin over the tumor. 


4 Examination by palpation revealed a mass 
ws in the upper middle portion of the right breast, 
re measuring 5 X 4 X 2.5 cm. in diameter, of 
ae stony hard consistency, and showing definite 
i skin dimpling over it. Three hard nodes 


were palpable in the right axilla and there 
was a questionable node in the right supra- 
clavicular space. The x-ray film was negative 
for metastases. The growth was grade c by the 
Clinical Index of Malignancy. 

Treatment consisted first in a-cycle of four 
x-ray treatments over the right breast and its 
‘Yes drainage areas, given between January 21 and 
January 31. The exposures were of 360 
ma. min., 0.5 mm. Cu and 1 mm. AI filter, 
185 k.v., 50 cm. target-skin distance. On 
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February 4, 1929, there was a slight dimunition 
in the size of the breast tumor. Between 
February 25 and April 3, 1929, the right 


Fic. 7. Case xvu. O. R., #28004. June 9, 1920. Condi- 
tion of patient on admission. 


breast was directly irradiated by the radium 
element pack for a total of 54,000 mg.-hrs., 
distributed in five treatments. On June 10, 
1929, a marked regression in the size of the 
tumor was observed. On August 7, 1929, I4 
gold radon seeds, containing a total of 29 me. 
of radium emanation with a total dosage of 
3867 me.-hrs., were deposited interstitially 
throughout the tumor, an amount sufficient to 
distribute five erythema doses in the substance 
of the tumor. 

On September 9, 1929, the tumor was found 
to have diminished appreciably in size. There 
have been little or no skin changes induced 
by this heavy radiation. 


Case xvi. Primary operable carcinoma of 
the breast treated bv external radium therapy 
only. 

B. M., female, married, aged fifty-five, 
admitted July, 1929. 

History of seven lactations, each of two 
years’ duration. Two weeks prior to admission, 
the patient had pain in the right breast 
followed by detection of the mass. 

Examination revealed a case of primary 
multiple foci; in the right breast a tumor 
measuring 3 cm. in diameter could be palpated 
in the upper outer quadrant in the position 
of ten o’clock, while a second smaller tumor, 
2 cm. in diameter, was found in the upper 
inner quadrant in the position of two o’clock. 
The skin was not fixed; both tumors were 
freely movable; both nipples were erect: 
Several small nodes were palpable in the 
right axilla. Roentgenograms of the lungs 
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revealed evidence of an old bilateral, apical 
tuberculosis, but no evidence of metastases. 
Treatment consisted in a cycle of six treat- 


. 9. Case xvi. O. R., #28004. November 1929. 
Present condition of patient. 


ments by the radium element pack, two each 
to the right breast mesially, the right breast 
laterally, and the right axilla, totalling 48,000 
mg.-hrs., given between the dates of July 7 
and August 2, 1929. The breast proper 
received a total of 32,000 mg.-hrs.; considering 
the isodosis curve for the radium element pack, 
the depth dosages for these two breast tumors 
were as follows: 

(1) 120 per cent of an erythema dose through- 
out the substance of the first tumor, and (2) 
130 per cent throughout the substance of the 
second tumor. 

On August 19, 1929, the primary tumor had 
regressed to one-third of its previous size, a 
fact which shows that the growths were quite 
radiosensitive. A radical amputation of the 
breast is anticipated, five or six weeks after the 
last treatment. 


Case xvu. Primary operable carcinoma of 
the breast treated by x-radiation. Histological 
verification of carcinoma. 

O. R., female, married, aged fifty-seven, 
admitted May, 1920. 

History of two small lumps in the upper part 
of the right breast for two years previous to 
admission. 

Examination showed a mass, 3 X 5 cm. in 
diameter, with the skin dimpling over it, in 
the upper middle segment of the right breast. 


JANUARY, 1930 


There were no definite nodes palpable in the 
axilla; the chest plate was negative; the general 
physical examination was negative. 

This patient was selected as a test case to 
determine the efficacy of irradiation in the 
treatment of a primary operable carcinoma 
of the breast. 

Treatment began May 29 with a cycle of 
four x-radiations given within a period of ten 
days, one, each, to the right supraclavicular 
region, to the right upper anterior chest, to the 
right lower anterior chest, and to the right 
axilla. The factors were 35 ma.min., 3 mm. Al 
filter, 135 k.v. and focal distance 10 inches. 
By August 4, 1920, there was noticeable 
dimution in the size of the lesion. 

Pathological report from a section removed on 
August 13, 1920 was carcinoma simplex. 

During September and November 1920 and 
in March, 1921, three other similar cycles of 
x-radiation using the same factors were given. 
There has been no further treatment. 

At the present time, eight and one-half years 
later, there is no definite palpable disease. 
There is a slight thickening throughout the 
right breast which is believed to have been 
caused by the x-ray treatments. Marked 
telangiectasis developed during the past few 
years, and is at present pronounced. 

The patient represents a case of primary 
operable carcinoma of the breast treated 
entirely by low-voltage x-rays. 


FIXED PRECALCULATED 
IRRADIATION DOSAGE OF 
INTRA-ORAL EPIDERMOID 

CARCINOMA 


Doucias Quick, Attending Surgeon, 
Head and Neck Department 


G. Director of Bio-physical 
Laboratories 


CASES PRESENTED BY 


Hayes E. Martin, Assistant Attending 
Surgeon 


EoitH Quimsy, Assistant Physicist 


For some time past we have made a 
detailed study of the tissue doses received 


by the tumor masses in_ successfully - 


irradiated cases of intra-oral carcinoma. 
These investigations have led us to believe 
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| thot the lethal dose of the average intra- 
Sd oral squamous carcinoma lies between 


seven and ten skin erythema doses, if 
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pillar and into the groove between the upper 
and lower alveolar ridges. There was no 
adenopathy. 


Fic. 10. Case xvi. C. B., #40290. Cross-hatched area represents cross section of primary lesion in soft palate. 


% delivered within a period of about ten 
3 to twenty days. 

= Recently we have reversed the process, 
and in suitable cases have predetermined 
upon a certain tissue dose to be delivered in- 
to the tumor mass. A combination of appli- 
cator doses has then been designed so as to 
produce this desired dose within the tumor. 
In the 3 cases here presented, radiation 
therapy was so prescribed. 


Case xvi. Carcinoma of the soft palate 
and anterior tonsillar pillar. 

C. |B., #40290, male, aged forty-two, 
admitted July 15, 1929. 

History of severe sore throat of six months’ 
duration, with dysphagia and loss of weight. 
S Examination showed an irregular, deeply 
= ulcerated, sloughing and granular lesion over 4 
me cm. In Its longest diameter, involving the 
beet. entire soft palate, excepting the uvula, and 
extending over onto the left anterior tonsillar 


Histological report was squamous carcinoma, 
grade 11. 

Treatment by x-rays, emanation pack, and 
gold seeds, with a predetermined tissue dose 
of 750 per cent sED, was all given within a 
period of fourteen days. 

OUTLINE OF TREATMENT 


Tissue Dose 
_ (Per Cent 


Date Applicator Dose 
| SED) 


X-rays, 165 k.v., 30 cm. target-skin 
distance 0.5 mm. Cu and 5 cm. oil filter. 


7/17/29 150 ma.-min. to left cheek...... 35 
7/19/29 150 ma.-min. to right cheek...... SG 35 
Radium pack at 6 cm. from skin. 
7/25/29 16,000 me.-hr. to left cheek. . aa 40 
to 

7/28/29 16,000 mc.-hr. to right cheek. pate 40 

Total from external sources........ 150 
8/ 1/29 Gold seeds: 25.4 me. in palate.......... 600 


Considered as 4 spheres each 2.25 cm. 
in diameter. 


Case xix. Carcinoma of the base of the 
tongue. 
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Fic. 11. Case xvi. C. B., 440290. Section taken on admission. Squamous carcinoma, infiltrating adult type, 
grade 1, radioresistant. 
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adn tted July 9, 1929. 
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Fic. 12. Case T. M., #40726. Cross-hatched area 
shows location of primary lesion in tongue. 


lateral border, beginning six months ago, and 
increasing in intensity one month ago. 

Examination showed an ulcerated, granular, 
fissured lesion’ 3 to 3.5 cm. in its longest diam- 
eter, located on the right edge of the tongue 
opposite the anterior tonsillar pillar, and 
extending up onto the pillar and the mucosa on 
the inner side of the alveolar process. The 
lesion had infiltrated the tongue quite deeply 
and had excavated the anterior tonsillar pillar. 
There is no adenopathy. 

Histological diagnosis was epidermoid carci- 
noma, grade 1, moderately radiosensitive. 

Treatment with a predetermined tissue dose 


OUTLINE OF TREATMENT 


|. M., #40726, male, aged forty-nine, 


/!-storv of soreness of the right posterior 
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of 900 per cent SED, was given by the radium 
element pack and interstitial gold seeds within 
a period of nine days. 


Fic. 14. Case xx. G. E., #40488. Cross-hatched area 
shows location of primary lesion in tongue. 


Case xx. Carcinoma of the base of the 
longue. 

G. E., 440488, male, aged sixty-five, admit- 
ted May 25, 1929. 

History of a sore on the tongue of four 
months’ duration. 

Examination showed a flat, indurated lesion 
of the right base of the tongue extending 


OUTLINE OF TREATMENT 


Tissue Dose 
(Per Cent sep) 


Date , Applicator Dose 


Primary Node 


X-rays, 165 k.v, 50 cm. target- 
skin distance 0.5 mm. Cu and 5 cm. 
oil filte . 


Tissue Dose . 
: 25/2 60 ma.-min. to right neck........ 80 95 
Date Applicator Dose (Per Cent ma.-min, to left neck.......... 
- Total from external source........- 140 140 
: 5/31/29 Gold seeds: 29 me. in tongue....... 900 180 
Radium element pack. 6/ 6/29 Gold seeds: 8 me. in submaxillary 
7/9/20 16,000 mg.-hr. to right neck........... 65 50 1000 
Total from buried sources........ G50 1180 
7 29 =16,000 mg.-hr. to left neck........... _45 The primary lesion was considered 
Total from e ternal sources............ 110 as a sphere 3.5 cm. in diameter, the 
- » Gold seeds in tongue, 25 m:........... 8o ‘ node as a sphere 2 cm. in diameter, 
Considered as 3.5 em. sphere. their centers 3.5 cm. apart. 
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cae Fic. 13. Case xix. T. M., #40726. Section taken on admission. Epidermoid carcinoma, grade 11, moderately 
radiosensitive. 
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forward from the level of the anterior tonsillar 
pillar, 3.5 X 2 X 1.5 cm. in size. One metastatic 
node, 1.5 cm. in diameter, was palpable in the 
right submaxillary region. 

Treatment with a predetermined tissue dose 
of 1,000 per tent SED, was given by x-rays and 
gold seeds interstitially, within a period of ten 
days. 


SOME TYPES OF RADIORESISTANT 
TUMORS WITH RESULTS OF 
TREATMENT 


James Ewinc, Pathologist and Director of 
Cancer Research 


The main object of demonstrating these 
tumors is to emphasize the following 
points: first, that the factors entering into 
radioresistance are very varied; second, 
that each tumor must be analyzed by 
itself in accordance with its known struc- 
ture and clinical behavior; and third, that 
the results to be attained by radiotherapy 
in these tumors must be considered in the 
light of all the factors. Growth restraint is 
generally all that should be attempted. 


Case Osteogenic sarcoma devitalized bv 
radiation. 
I. D., #31034, female, aged twenty-five, 


admitted August 29, 1922. 

History of an injury to the thigh, nine months 
earlier, causing severe neuralgic pain which 
recurred, after disappearing, together with a 


‘small lump at the site of the injury. The growth 


has increased in size in spite of sixteen electric 
treatments. 

Examination showed a_ large osteogenic 
sarcoma of the lower end of the femur. It was a 
typical bone former, and had destroyed the 
lower 6 inches of the shaft and produced a large 
swelling of the leg. 

Treatment by means of thirteen exposures to 
high-voltage x-rays, over a period of one year, 
devitalized the tumor and stopped its growth, 
but did not reduce its size. Spontaneous 
fracture occurred two and one-half years 
after onset, and this event led to amputation. 
Examination revealed a large central cystic 
cavity surrounded by a shell of tumor tissue, in 
which the tumor cells were largely replaced by 
fibrous tissue. No actively growing portions of 
tumor could be found. There were no metas- 
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tases. The patient is well eight years after the 
onset of the disease. 

This case Ulustrates the devitalization of 
highly resistant tumor by prolonged treat- 
ment, and it is believed that the radiation was 
factor in preventing the usual metastases. 
Resistance was due to fibrous and osteoid 
stroma, bulk of tumor, lack of blood vessels, 
and protection against invading reactive tissues 
and cells by the capsule. 


Case xxul. Medullary fibrosarcoma. Marked 
growth restraint and reduction in size of a highly 
resistant tumor. 

B. M., #26304, female, aged thirty-three, 
admitted March 13, 1919. 

History of onset of rheumatic pain in the 
right knee, one year ago, followed, six months 
later, by a sudden swelling of the knee. The 
tumor was excised In January 1919. 

Examination revealed a tumor at the lower 
end of the femur, destroying the shaft, and 
producing a mass 6 cm. in diameter. 

Histological report (1921) was of a markedly 
fibrous spindle-cell sarcoma. 

Treatment, consisting of several series of 
deep x-ray treatment over a period of three 
years, caused cessation of growth and reduction 
in size, but the bone failed to regenerate, and 
a fibrous mass remained. Amputation was 
performed in March 1924. The patient has 
been well for eight years. Resistance was due to 
the fibrous avascular character of the stroma. 


Case xxu. Benign bone aneurvsm of the 
lower end of the femur. Devitalization bv radia- 
tion, but increase in size because of aneurysmal 
dilatation. 

M. G., #30720, female, 
admitted June 13, 1922. 

History of a fall and slight cut on the knee, a 
year previously. Several months later the knee 
swelled and dull local pain and sharp pain in 
the foot and ankle have been continuous, in 
spite of baking and massage. The leg was put 
up in plaster for eight weeks, until six weeks 
ago. 

Examination showed a tumor of the femur 
with rather characteristic radiological signs 
of giant-cell tumor. 

Treatment by routine external radiation 
failed to check the steady increase in size of the 
growth, which became of very large dimensions, 
simulating malignant growth. Amputation 
was performed June 1924, and after this, the 


aged thirty-five, 
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ypotomical study revealed a bone aneurysm 

vith free communications with the large 
arteries together with large cysts filled with 
fluid and clotted blood, and tumor septa of 
fibrous nature. 

Pathological examination revealed that most 
of the tumor tissue had been destroyed, while 
the remainder showed traces of giant-cell 
structure and calcification. 

The patient has remained well for four years. 
The radioresistance is apparent, not real. 


Cxse xxiv. Neurogenic sarcoma, imper- 
fect: treated with radiation without result. 

C. T., #39811, female, aged thirty-three, 
admitted February 28, 1929. 

History of a small swelling near the right 
elbow, first seen three months ago. Under some 
form of electrical treatment, the pain and 
swelling, and disability of the elbow and hand, 
steadily increased. Two weeks ago, the tumor 
was surgically removed. 

Examination revealed a_ rapidly growing 
sarcoma of the upper arm, involving nerve 
trunks, muscle, and fasciae. 

Treatment consisted in the application of 
24,000 me.-hr. of radium at 10 cm. distance, 
and two high-voltage x-ray treatments. Coley’s 
toxins were administered. As no result appeared 
in a few weeks, the arm was amputated. There 
Was prompt recurrence in the stump, and the 
patient died with pulmonary metastases. 

Microscopical examination showed a very 
cellular tumor, with polyhedral type cells, and 
much resistant fibrous stroma. 

The case illustrated a resistant tumor, 
imperfectly treated, with too brief a time of 
observation. Genuine radioresistance is not 
proved in this case. 


CaseExxv. Neurogenic sarcoma, very cellular, 
but verv fibrous and resistant. 

M. P., #39156, female, aged thirty-six, 
admitted September 18, 1928. 

History of a swelling of the thigh, first 
noticed ten months ago, and operated upon, 
March 1928, with a diagnosis of spindle-cell 
fibrosarcoma. 

Examination showed a hard, smooth tumor 
mass, 5 cm. in diameter, deep between the 
muscles of the thigh. 
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Treatment amounted to 61,000 me.-hr. of 
radium externally, and 40 me. interstitially. 
Coley’s toxins were given. As there was no 
definite regression over a period of four months, 
amputation was done. 

Microscopic section showed that the tumor 
was composed of large spindle cells, very 
fibrous and very radioresistant. 


Case xxvi. Liposarcoma of the capsule of 
the knee joint, resistant after considerable 
treatment by radium and x-ravs. Excision, 
recurrence and amputation. 

The patient, a female, thirty-five years old, 
presented a large, firm, lobulated tumor of the 
knee joint, 12 cm. in diameter. It was treated 
over a period of six months by x-rays and 
radium, at moderate intervals. The dosage is 
not known, but it was not sufficient to affect 
the skin. There was no regression and the 
tumor was excised. On section it showed many 
large polyhedral cells, granular, but containing 
many fat droplets. The cause of the apparent 
radioresistance is not apparent, but the dosage 
seems to have been too small. Other lipo- 
sarcomas have responded to radiation. 


Case xxvii. Induced resistance in a diffuse 
endothelioma of the tibia, after radiation. 

V., #428456, male, aged seventeen 
admitted December 8, 1920. . 

History of slow intermittent ache, beginning a 
year ago, and followed after a few months by a 
swelling of the tibia. This was incised Novem- 
ber 1920, for a supposed osteomyelitis. 

Examination showed a fusiform swelling of 
the upper end of the tibia. Microscopic section 
(from incision) showed diffuse endothelioma. 

Treatment consisted of radium packs, given 
over a period of one year. Regression was 
apparently complete. Three y years later there 
was a recurrence of the enc at the upper 
end of the tumor area and amputation was 
done. 

Section revealed that the main tumor had 
been rendered highly fibrous and quiescent, but 
that the fibrous tissue contained many groups 
of well-stained viable tumor cells. The condi- 
tions represent abortive fibrosis. At the upper 
end of the tibia, where there was no fibrosis, the 
tumor cells were growing actively. 
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ROENTGENOLOGIC OBSERVATIONS ON 
BENIGN TUMORS OF THE STOMACH* 


WITH A REPORT OF FIFTEEN CASES 
Leo G. RIGLER, M.D. 


MINNEAPOLIS, MINN. 


ECAUSE of their comparative rarity, 
B non-malignant tumors of the stom- 
ach may seem to bea rather academic 
subject for discussion. Eusterman and 
Senty! estimated some years ago that only 
1.3 per cent of all the tumors of the 
stomach coming to operation were benign. 
This probably was only an estimate of 
those tumors which produced symptoms or 
were accidentally discovered. That they 
are in reality much more common than 
this is attested by the fact that the 
total of reported cases is now approaching 
a thousand. Eliason and Wright,’ for 
example, report 50 personal cases. Pender- 
grass* has seen 30 cases of the pedunculated 
type alone. During the past two years the 
author has seen 11 cases in a comparatively 
moderate number of _gastro-intestinal 
examinations which included some 74 
cases of gastric carcinoma. 

Hillstrom‘ in a study of records of the 
Department of Pathology of the University 
of Minnesota found that about 5 per cent 
of all the tumors discovered at post 
mortem or removed at operation were 
benign. These figures indicate, therefore, 
that the condition is not a rare one. 

Neither operative or post-mortem statis- 
tics, however, present a true picture 
of the frequency of benign gastric tumors 
because numerous factors of error are 
present. They may be unrecognized at 
operation if the stomach is not opened; 
they are frequently symptomless; they 
often become malignant and may not 
come to operation or post mortem until 
such carcinomatous degeneration — has 
occurred. There is no doubt- that their 
recognized incidence will increase greatly 
with the increase in our diagnostic accuracy. 


* From the Department of Roentgenology of the University of Minnesota, the University Hospital and The * 


Furthermore, it appears necessary, as 
in many uncommon conditions, that partic- 
ular attention be paid to their recog- 
nition or they may be frequently 
overlooked.?:* 

The importance of benign gastric tumors 
is two fold. They may produce symptoms, 
of marked severity, incapacitating the 
individual who is suffering from this 
condition. They frequently show malignant 
degeneration and are very probably the 
origin of many cases of the polypoid 
type of gastric carcinoma. Their surgical 
removal in most cases Is comparatively 
simple and the end-results are so excellent® 
that their early recognition becomes a 
matter of the utmost importance. 

The literature has been reviewed so 
well by Eliason and Wright,? Moore,* and 
Balfour and Henderson‘ that it need not be 
further discussed here. These authors 
discuss the types of tumors and their 
relative incidence in detail. Only one 
factor in the etiology stands out. This 
concerns itself with the close relationship 
of chronic gastritis and the hypertrophied 
gastric mucosa to benign polyps and 
polyposis of the stomach. It seems highly 
probable that chronic gastritis may develop 
into polyposis if sufficiently severe. The 
hypertrophied gastric mucosa resembles a 
polyp so closely that the clinical or even 
roentgenological differentiation is very 
difficult. 

Benign tumors of the stomach may be 
classified pathologically as follows: multiple 
polyposis, angioma, myoma, fibroma, papil- 
loma, polyp, myoma, fibromyoma, cysts, 
hypertrophied mucosa, and several other 
very rare types. From the clinical and 
roentgenological point of view they are 
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more simply classified as polypi, ball- 
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lated tumors especially there may be 


valve tumors, angiomata, myomata, and paroxysmal gastric pain with prostration, 
multiple polyposis. The ball-valve tumors 


Fic. 1. Roentgenogram of stomach and duodenum 
showing large, central, sharply outlined defect in 
duodenal bulb. Note thin rim of barium surrounding 
tumor defect. Defect was due to pedunculated gastric 
polyp which prolapsed through pylorus. 


are pedunculated, attached near the 
pylorus, and tend to prolapse through the 
pylorus into the duodenum. They often 
cause obstruction and roentgenologically 
may simulate a duodenal tumor. 

The symptomatology depends, obvi- 
ously, upon the size, multiplicity, location 
and character of the tumor, and as to 
whether or not ulceration is taking place. 
In general the symptoms are due to 
hemorrhage, obstruction, ulceration, or 
disturbance of gastric function. Eliason 
and Wright give four groups of symptoms: 
(1) Indefinite gastric disturbances with 
pain over a long period relieved by frequent 
feedings. There may be progressive weight 
loss, anemia, hematemesis or melena. 
(2, Symptoms of acute gastritis or ulcer 
With intermittent hemorrhages and w eight 
loss. (3) Palpable mass with the patient 
feeling heavy lumps, nausea, and other 
Signs ‘of obstruction. (4) In the peduncu- 


vomiting and anorexia. Anemia and weight 


Fic. 2. Roentgenogram of stomach showing carcino- 
matous infiltration on greater curvature in middle 
third and single polyp in prepyloric region near 
greater curvature. Note irregularity of malignant 
infiltration and involvement of contour. Defect due 
to benign polyp is round, central, sharply outlined 
and entirely distinct from carcinoma. 


loss may or may not be present. It 
is characteristic of this group that complete 
recovery may take place until the next 
attack. The ijatter group of symptoms 
may occur with the simple type of hyper- 
trophied gastric mucosa which may 
prolapse through the pylorus just as would 
a pedunculated tumor. 

The physical signs are essentially nega- 
tive. It is rare that the mass can be palpated 
and then only in the exogastric type. 

The laboratory findings are not at all 
consistent. Achylia gastrica is frequent, 
especially in the cases of generalized 
polyposis. A secondary anemia _ which 
occasionally simulates a primary anemia in 
its blood picture is present. Blood in the 
gastric contents has been found, and in a 
few cases tumor tissue. 

The differential diagnosis must be made 
from carcinoma, ulcer, gastritis, pernicious 
anemia, and functional dyspepsia. 

The roentgen examination with the 
barium meal is by far the best method 
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Fic. 3. Roentgenogram of stomach showing typical 
ulcer niche on lesser curvature in middle third and 
benign polyp in prepyloric region near greater cur- 
vature. Defect is central, sharply outlined, round. 
Peristalsis passed unhindered through this area. 


recent years that benign gastric tumors 
have been recognized prior to operation 
or post mortem. Moore,’ for example, 
states that very few cases were diagnosed 
correctly prior to 1924 at the Mayo Clinic 
while at present they seldom make an 
error in this condition. In one series of 
50 cases reported? only 6 had_ been 
studied roentgenologically and of these 
only one was correctly diagnosed. With the 
use of the proper technic very few cases 
should escape diagnosis and the only error 
that may be frequent is the confusion 
with the polypoid types of carcinoma. 

The roentgen signs depend upon the 
size, shape, location and number of the 
tumors. The principal findings are as follows 
(1). A filling defect which is usually central, 
round or oval, sharply outlined, smooth in 
contour (Fig. 1). (2) Peristalsis passes 
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the 
symptomless cases, which are frequent, it 
is the only feasible method. It is only in 
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through the gastric walls in the region of the 
defect (Fig. 5). (3) The gastric walls are 
flexible in the region of the tumor. (4) The 


Fic. 4. Roentgenogram of stomach showing multiple 
polyposis. Sponge-like appearance of stomach is well 
shown. There are.numerous rounded defects, one of 
which is well shown by pressure applied by palparium 
(lead ring). Note generalized involvement. Peristalsis 
was present normally. 


defect itself is frequently movab!e. (5) A 
pedicle may be demonstrated. (6) The 
defect may appear in the duodenal bulb if 
the tumor prolapses through the pylorus 
(Fig. 1). (7) The lumen of the stomach is 
not decreased in size (Figs. 5, 6b, 8). (8) 
Pyloric obstruction with six-hour gastric 
retention may be present. (g) In cases of 
polyposis the barium shadow of the stomach 
may show numerous small defects resembI- 
ing a sponge (Fig. 4). (10) In cases of 
hypertrophied gastric mucosa, the defects 
may appear as ridges of exaggerated type 
(Fig. 9). (11) The rugae above and around 
the tumor may be unaffected. 

The technic of examination is of the first 


importance. Overfilling of the stomach . 


with the barium meal must be avoided and 
a roentgenoscopic examination with only a 
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few allows of barium is necessary. This is 
wel! illustrated in Figures 6a and 6b, which 
are irom the same case. The typical defects 


Fic. 5. Roentgenogram of stomach showing multiple 
benign tumors, probably polypi, in middle portion of 
stomach. Note sharply outlined, central, rounded 
defects with some evidence of rugae still present 
distal to tumors. Defects are brought out by pressure. 
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overfilled as shown in Figure 6b. A similar 
case is shown in Figure 7. Manipulation of 
the stomach is of great importance, espe- 
cially to produce pressure. In this way, as 
shown in Figures 4, 5 and 6a the defects 
can be much more clearly seen. Further- 
more the mobility of the tumor can be thus 
demonstrated and in the pedunculated type 
actual displacement through the pylorus 
can be produced as previously reported 
by the author.’ The examination must be 

made both in the upright and prone posi- 
tions. The observation of peristalsis and 
{ exibility of the gastric walls is of great 
importance. 

Roentgenologically, benign tumors must 
be distinguished from retained food par- 
ticles, foreign bodies such as hair balls, 
gastritis and carcinoma. Food particles 
are more freely movable, not so round or 
sharply outlined, and can be eliminated 
by repeated examination. Foreign bodies 
are usually larger, more mobile, and 


B 


. A. Roentgenogram of stomach only slightly filled showing multiple defects characteristic of benign 
tumors. These are brought out well by pressure, were somewhat moveable roentgenoscopically. 8. Same case 
showing obliteration of defects in barium shadow due to overfilling of stomach. 


shown in Figure 6a were completely lost produce downward sagging of the stomach. 


a few minutes later when the stomach was 


Gastritis may be difficult to distinguish 
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from multiple polyposis and in the severe 
cases the differentiation is impossible. 
The multiple defects in gastritis are long 


Fic. 7. Roentgenogram of stomach showing multiple 
polypi in middle third, brought out well by pressure 
At operation, palpation of the stomach revealed no 
tumors but multiple polypi, with malignant degener- 
ation on their surface, were found when stomach was 
opened. Note sharply outlined rounded defects — 
contours of stomach undisturbed. 


and narrow rather than round in shape. 
They are tortuous, take on the form of 
large rugae and are likely to be more widely 
distributed. Carcinoma is not sharply 
demarcated, not mobile, does not permit 
peristalsis to pass through the gastric 
wall in its region, obliterates the rugae 
about it, prevents flexibility of the gastric 
wall, and often produces a reduction in the 
lumen of the stomach. Carcinoma rarely 
remains as a central defect but usually 
involves the contours of the stomach. 
Carcinomatous degeneration of a benign 
tumor may not change its roentgenologic 
appearance although occasionally infiltra- 
tion of the wall becomes apparent after 
malignancy supervenes. 

It must be borne in mind that benign 
tumors may be present in association 
with other pathological conditions, espe- 
cially carcinoma. A case of this type was 
reported previously by the author’ and 
another of the same kind is illustrated in 
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Figure 2. The association of ulcer and 
benign tumor may also be demonstrated 
as shown in Figure 3. 

We have been able to collect from our 
own material 13 cases of benign gastric 
tumors, 2 cases which were clearly multiple 
polypi but which on microscopic examina- 
tion showed malignant degeneration on 
their surface, and 4 cases of chronic gas- 
tritis verging on polypos:s. Not all of 
these cases have been proved by operation 
or autopsy but in every case reported the 
roentgenologic and clinical findings are so 
clear that there is little doubt as to the 
correctness of the diagnosis. 

In this group of cases there are only 6 
showing a single tumor. Three of these 
have been proved to be polyps by patho- 
logical examination while the other 3 are 
characteristic. One of these (previously 
reported) is shown in Figure 1. The large, 
sharply outlined defect in the duodenal bulb 
is characteristic of a pedunculated polyp 
which has prolapsed through the pylorus. 
In 2 of these cases carcinoma was present 
elsewhere in the stomach but having no 
connection with the benign tumor. One 
of these has been previously reported.‘ 
The other is shown in Figure 2. The small, 
rounded, sharply outlined filling defect, 
just prepyloric, is typical of a single polyp. 
On the greater curvature in the middle third 
a carcinomatous infiltration can be made 
out. Between it and the polyp the gastric 
wall was pliable and peristalsis passed 
through it unhindered. In another case 
there was associated with a single polyp, but 
entirely independent of it, a large penetrat- 
ing ulcer on the lesser curvature. This 
is illustrated in Figure 3, the polyp again 
being just prepyloric while the ulcer is in 
the middle third. This patient also had a 
carcinoma of the esophagus. The remaining 
2 cases were uncomplicated, single polypi. 

One case of generalized polyposis was 
found n this group. The classical appear- 
ance of this condition is well illustrated by 
this case (Fig. 4). Note the spongy appear- 
ance of the barium shadow, the numerous 
rounded filling defects. The clear way in 
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which one of these is brought out by the are entirely lost. In this group there were 2 
application of pressure is well shown. cases in both of which a diagnosis of 


There were 7 cases of multiple tumors 


Fic. 8. Roentgenogram of stomach showing large 
central, rounded, sharply outlined defect in cardiac 
end. Thought to be due to large fibromyoma but not 
finally proved. 


fairly well localized to one portion of the 
stomach. A typical one of these is illustrated 
in Figure 5. The tumors resemble polypi 
also; they are rounded, sharply defined, 
are well brought out on pressure and seem 
to be localized to the middle third of the 
stomach. One of these cases illustrates very 
well the extreme importance of examining 
the stomach with only a small amount of 
barium and with pressure because these 
small defects can be so easily obliterated by 
overtilling. Figure 6a represents the stomach 
with only 1 oz. of the opaque mixture in it, 
the film being taken with pressure applied 
by a palparium. Three distinct and charac- 
teristic defects are made out. In Figure 6b 
the same stomach is shown taken at the 
same sitting except that it is now filled up 
with the usual 6 oz. of mixture. The defects 


multiple polypi was made but malignant 


bulb. Clinical findings were characteristic. 


degeneration of their surface was found 
on pathological examination. 
these cases (Fig. 7) an experienced gastric 
surgeon pronounced the stomach negative 
after careful palpation during a laparotomy. 
The patient would have been closed up 
without any resection if it were not for the 
confidence placed in the roentgen findings. 
On opening the stomach multiple papil- 
lomata were found which on microscopic 
examination showed carcinomatous changes. 

One case, with a very large tumor of the 
cardiac end of the stomach, the nature 
of which was never determined, is included 
in this series. The sharp demarcation, 
lack of involvement of the contours, 
central position and rounded character 
of this defect (Fig. 8) all indicate that it is 
benign. The clinical findings support this 
view very strongly. We have been unable to 
prove our findings in this case. 

Four cases which showed markedly 
hypertrophic gastric rugae complete this 
series. In several of these there is considera- 
ble doubt as to whether the case is one of 
polyposis or gastritis. One of these, diag- 


Fic. 9. Roentgenogram of stomach showing marked 
increase in size of rugae representing appearance of 
chronic gastritis. Region of pylorus suggests hyper- 
trophied gastric mucosa with possibly some prolapse 
through pylorus indicated by defect in duodenal 
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nosed polyposis, came to post mortem 
and was found to have markedly hyper- 
trophic rugae but no true polypi. The 
pathological difference, however, is not 
definite. One of these cases (Fig. 9) gave 
the classical group of symptoms described 
by Eliason, Pendergrass and Wright,° 
indicating occasional prolapse of a segment 
of hypertrophic mucous membrane. The 
marked increase in the shadows of 
the rugae is well shown in this case. The 
linear character of these defects tends to 
distinguish them from polypi. 


SUMMARY AND CONCLUSIONS 


Nineteen cases are here reported in 
which benign lesions of the stomach have 
been roentgenologically diagnosed. These 
include 13 cases of benign tumors, 2 cases 
of benign polypi with malignant degenera- 
tion, and 4 cases of hypertrophic gastritis 
verging on polyposis. 

Benign tumors of the stomach are more 
common than is generally realized. 

Their recognition is of great importance 
because of their tendency to become 
carcinomatous and because their surgical 
treatment is so favorable. 

The roentgen examination is the best, 
and often the only, means of diagnosis. 


Rigler—Tumors of Stomach 


Careful study with small quantities 
of the opaque mixture and with the applica- 
tion of pressure over the stomach will 
usually reveal the tumors. It is possible 
to demonstrate the number, situation and 
character of the tumors and _ prolapse 
through the pylorus may also be diagnosed. 

Carcinoma and ulcer may be present in 
the stomach coincidentally. 

Chronic hypertrophic gastritis may give 
an appearance similar to polyposis and 
frequently is difficult to distinguish from 
It. 

Thanks are due Dr. Walter H. Ude for 
assistance in the preparation of this paper 
and for the privilege of reporting the 
case illustrated in Figure 8. 
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STEREOROENTGENOMETRY 


A METHOD FOR MENSURATION BY MEANS OF THE ROENTGEN RAY* 


tus and a method! for mensuration 

by means of the roentgen ray. It is 
my purpose to present a new name for the 
procedure, to describe a new instrument 
with its mechanical perfections, to give in 
some detail the technic of its operation, 
and to summarize the results of its applica- 
tion to some of the problems of diagnosis. 


er previously described an appara- 


DEFINITION 


Stereo-roentgen-ometry: a _ process for 
determining the solid dimensions of a 
radio-opaque object from its stereoscopic 
roentgenograms. 

Stereo-roentgen-ometer: an instrument 
used In stereoroentgenometry. 


BASIC PRINCIPLE 


In Figure 1, xy represents a radio-opaque 
object in space, somewhere between the 
target T of the x-ray tube, and the film F. 
When the target is at position a, the shadow 
of xy will be cast on the filta F as Ax Ay. 
When the target is at position B, the shadow 
of xy will be cast on the film F, as Bx By. 

Stereoroentgenometry involves __ the 
mechanical reproduction of these condi- 
tions. As constants, we have the shift of 
the target aB; the vertical target film 
distance AF; and the double exposed 
roentgenogram F, upon which is the shadow 
of the special marker sm, whose relation to 
the two positions of the target is known. 
An apparatus is then designed whereby 
the relative positions of x and y are 
established in space, and the distance 
between them measured directly. In prac- 
tice a film is used for each exposure, then the 
two roentgenograms are exactly super- 
imposed according to the shadows of sm. 


‘Johnson, C. R. Mensuration and localization by 
means of the roentgen ray. Radiology, June, 1927. 


Crayton R. JOHNSON, M.D. 
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THE STEREOROENTGENOMETER 


The stereoroentgenometer (Figs. 2, 3 
and 4) is an instrument for reproducing 


| 
Ax 


1. Illustrating basic principle of stereoroentgen- 
ometry. 


[= __ sm 


Fic. 


these conditions. A view box establishes 
the plane of the roentgenograms and pro- 
vides illumination. An adjustable bar on 
the right fixes the roentgenograms in proper 
position and corresponds to the shadow sm 
(Fig. 1) of the special marker. Flexible 
wires, with automatically adjustable length 
and tension and means of terminal fixation, 
arise from points similar to the two positions 
of the target and represent the x-rays. 
Adjustable pointers fix in space the relative 
positions of the various unknown points. 
A special marker (Fig. 5) adapted to the 
tray of the Bucky diaphragm, casts a 
shadow upon the margin of the roentgeno- 
grams, which is of assistance in their exact 
superimposition and in the establishment of 


“Read in part before the Section on Obstetrics, Gynecology and Abdominal Surgery at the Eightieth Annual 
Session of the American Medical Association, Portland, Ore., July 10, 1929. 
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their 


Fic. 2. The Stereoroentgenometer. Tips of compass 
rest upon points marked on promontory of sacrum. 


APPLICATION OF STEREOROENTGENOMETRY 


Stereoroentgenometry is applicable to 
all those conditions wherein the knowledge 
of solid dimensions may be of value in 
diagnosis. 

The principle is not a new one. Stereo- 
roentgenograms are made use of in many of 
the various methods for foreign body local- 
ization. Chamberlain and Newell! have 
perhaps been most successful in calculating 
pelvic measurements stereoroent- 
genograms. Their method is large'ty a 
mathematical one. In 1898, Sir James 
Mackenzie Davidson described a “cross 
thread method”’ for localization of foreign 
bodies. Again in his book? published in 
ioe 1916 he reviewed his work and suggested 


' Chamberlain, W. E., and Newell, R. R. Pelvimetry 
by means of the roentgen ray. J. Roentgenol., 8: 272, 1921. 

2Davidson, Sir J. Localization by X-Rays and 
Stereoscopy, N. Y., Hoeber, 1916. 
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ey position on the view box. A metal 
7 ae cross marker of known dimensions is used 
as for a check on the accuracy of the technic. 


its application to other forms of measure- 
ment, especially pelvimetry. Although the 
stereoroentgenometer 


author’s 


Fic. 3. Tips of compass resting on similar points on 
shadows of upper border of symphysis. 


veloped entirely independently from any 
knowledge of the work of Mackenzie 
Davidson, the instrument bears a family 
resemblance to the apparatus which he used 
and recommended so highly. 


GENERAL ROENTGENOGRAPHIC TECHNIC 


The Potter-Bucky table with tube stand 
attached is ideal for this work. When once 
a standard setting is established it can 
readily be duplicated. 

1. Center the target of the tube over the 
center of the Bucky tray, with a target- 
film distance of exactly 25 inches. 

2. Set the stereoscopic sh ft for 
inches each side of the center, or a total 
shift of 21g inches. Use a_ longitudinal 
shift. 


3. Place special marker in Bucky tray - 


in appropriate notch (Fig. 5). Fora 14 X 17 
inch film the inner edge of the marker is 
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exactly 6 inches from the center of the 
Bucky tray. For a 10 X 12 inch film the 
inner border of the marker is 4 inches from 


Fic. 4. Measuring distance between sacral promontory 
and symphysis. 

the center. The marker may also be 

adjusted for other size of film and cassette. 

4. Place the cassette in the center of the 
tray with its further edge beneath the 
marker. In this position the marker will 
project over the edge of the film one inch. 

5. With a piece of adhesive fasten the 
cross marker of known dimensions on the 
patient in such a position that its shadow 
will be cast on the film. 

6. Make stereoroentgenograms with ex- 
posure appropriate to the case. The 
exposure should be of such a density that 
the desired landmarks will just be clearly 
visible. If ov erexposed there will be some 
difficulty in seeing through both films when 
they are superimposed. 


TEREOROENTGENOMETRY OF THE FEMALE 
PELVIS 


[gure 6 is a tracing from a pair of 
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stereoscopic roentgenograms of a normal 
case, made two weeks before term. This 
is the most favorable time for examination 


A 
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cs == 


Fic. 5. Showing special marker adapted to tray of 
Brady Bucky diaphragm. The marker is hinged in 
notches A and Bs. Its back edge then rests upon 
cassette. 


since most information can be gained. 
The points for measurement are marked. 
At the right of the pelvis is the shadow of 
the cross-shaped marker of known dimen- 
sions. This marker is used on all cases as a 
check on the accuracy of the technic. 
Its calculated dimensions, as compared 
with its actual, should check within a 
millimeter of accuracy. 

In determining the dimensions of the 
pelvis and the fetal head (Figs. 8, 9 and 10), 
the diameters of the pelvis as given in the 
textbooks are ordinarily used. In the inlet I 
have used two additional measurements, 
which I have called the right conjugate 
and left conjugate. These diameters extend 
from the right and left sacroiliac syn- 
chondrosis to the symphysis pubis. They 
are used as an additional check on the 
anteriorposterior diameter of the inlet. 
As a matter of interest the angle of the 
plane of the inlet is also calculated. Its 
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average is about 40 degrees with the 
horizontal, the patient being in a supine 
position. 


AG 
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scopic roentgenograms as described under 
“General Roentgenographic Technic.” 
Have patient breath easily. Deep breathing, 
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Fic. 6. Tracings from pair of stereoscopic roentgenograms showing points marked for measurement. 


TECHNIC OF EXPOSURE FOR PELVIMETRY 


I. Center the patient to a line just above 
an imag nary plane passing thru the ante- 
rior superior spines of the ilia. 

2. Fasten the cross marker to the skin 
with adhesive near the right inguinal 
region. 


Fic. 7. Tracings of Figure 6 have been superimposed 
according to shadows of special marker on right. 
Points nearest film show least shift in shadows. 
Shadows of fetal head omitted. 


3. Use a fine focus tube, 25 inch target- 
film distance, 2!5 inch longitudinal shift, 
85 k.v.p., 150 to 200 ma. sec., for a 
case of pregnancy at term. Make stereo- 


or an attempt to hold the breath, will cause 
movement of the fetus. 


TECHNIC FOR MARKING ROENTGENOGRAMS 
AND CALCULATING PELVIC DIMENSIONS 


The recognition and the marking of the 
points on the roentgenograms from which 


Fic. 8. Normal diameters of the pelvis. c.v., True 
conjugate, 11 cm. R.c., Right conjugate, 11.5 cm. 

c., Left conjugate, 11.5 cm. R.o., Right oblique, 
12.5 cm. Tr., Transverse, 11 cm. 


measurements are to be taken must be 
done with care. This is the only part of the 
entire operation in which the personal 


equation may cause variation in the results. . 


The average normal diameters of the 
pelvis and fetal head are based on measure- 
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ments taken from points herein described. 
These points have been chosen because 
the. represent these given in the textbooks 


Fic. y. a.p., Anteroposterior, 11.5 cm. P.s., Posterior 
sagittal, 7 cm. Angle of inlet, 40 degrees. 


on obstetrics. It is remarkable how nearly 
the diameters of the normal pelvis as 
calculated by stereoroentgenometry cor- 


Fic. 11. Normal pelvis at term. Angle of inlet, 43 
degrees. True conjugate, 11 cm. Right conjugate, 
11.5 cm. Left conjugate, 11.5 cm. Right oblique 
12.5 cm. Left oblique, 12.5 cm. Qutlet. Transverse, 
It cm. Posterior sagittal, 7.5 cm. Fetal bead. Sub- 
occipito-bregmatic, 9 cm. Occipito-frontal, 11 cm. 


respond with those taken directly from the 
normal dried pelvis. 
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1. Place the roentgenograms on the 
stereoscope. 
2. On one of the roentgenograms place 
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Fic. 10. Diameters of fetal head. Suboccipito-breg- 
matic, 9 cm. Occipito-frontal, 11.5 cm. 


ink dots on the following anatomical 
points: 
a. The promontory of the sacrum. 


Fic. 12. Case 32, Justo-minor type with head of average 
normal size. Delivery by cesarean section and size of 


unmoulded head checked. See text. 


In term pregnancies, with long inlets, this 
may not be shown. 

b. The sacroliac synchondrosis, both 
sides, at the brim of the pelvis. Care must 
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be taken that these points are at the 
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and superimpose them, such that the inner 


brim of the pelvis, and not at the border of border of the shadows of the special 


the greater sciatic foramen. 


Fic. 13. Case 43. Justo-major type which developed 
persistent occiput-posterior position. . 


c. The upper border of the pubic 
symphysis. 

d. Arbitrary points on the brim of the 
pelvis near the normal anatomical location 
of the iliopectineal eminence, on both sides. 

e. The lower border of the symphysis. 

f. The inner border of the inferior 
surface of the body of the ischitum. This 
will usually be visible as a white line about 
1 inch in length. Take a point near the 
center of this line. Take similar point on 
opposite ischium. 

g. The tip of the sacrum at its ar- 
ticulation with the coccyx. 

h. If the fetal head is present, mark 
the sub-occiput, the occiput, the anterior 
fontanelle, and the frontal region. If the 
head has not engaged it will usually lie in 
such position that the shadow of the head 
is that of the sagittal plane. 

i. Mark the tips of the cross bar of 
known dimensions. 

3. Take the films from the stereoscope 


marker are at all times exactly super- 


Fic. 14. Case 40. Kypho-chondrodystrophic type. See 
table for diameters. 


impose and parallel during the marking of 
the points on the other film. 

4. Shift the films, one over the other, in 
a longitudinal direction, until the shadows 
of the promontory of the sacrum are exactly 
superimposed. Perforate both films with 
a needle at the point previously marked 
with an ink dot. 

5. Superimpose the shadows of the 
anterior surface of the first sacral segment. 
This automatically fixes the shift of the 
points on the br:m of the pelvis at the 
sacroiliac synchondrosis. Perforate both 
films at the ink dots on the brim of the 
pelvis at the sacroiliac synchondrosis. 

6. Superimpose the shadows of the 
pelvic brim at points marked on _ the 
iliopectineal eminence and perforate. 

7. Superimpose the shadows of the 
upper boarder of the symphysis and per- 
forate at the points marked. 


8. Superimpose the shadows of the tip | 


of the sacrum and perforate. 
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g. Superimpose shadows of the lower 
border of the symphysis and perforate. 
10. Superimpose shadows of the inner 
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wires cross. This will be the actual location 
in space of the sacral promotory at the 
time the roentgenograms were made. 


Contracted outlet with breech 
presentation. 


Fic. 15. Case 51. 


margins of the ischial tuberosities and 
perforate. 

11. Superimpose the shadows of the 
fetal head and perforate at points marked 
on sub-occiput, occiput, anterior fontanelle, 
and frontal region. 

12. Superimpose the shadows of the spe- 
cial marker (Fig. 7), punch out the holes 
at the ends of the shadow of the spe- 
cial marker, and place holes over the 
pegs of the bar on the right of the view box 
of the stereoroentgenometer. 

13. With a ruler draw lines between the 
points marked on the sacroiliac synchon- 
drosis: also between the points marked on 
= inner border of the ischial tuberosities 
(Fig. 7). 

14. Take the compass in the left hand 
and cross the wires once (Fig. 2). Place the 
tips of the compass on the points marked 
on the shadows of the sacral promontory. 
With the right hand bring the tip of one 
of the pointers to the point at which the 


55. Disproportion due to old fracture. 
Note moulding of head. 


Fic. 16. Case 


15. With the left hand place the tips of 
the compass on the points marked on the 
upper border of thesymphysis (Fig. 3). With 
the right hand bring the tip of the pointer 
to the point at which the wires cross. This 
will establish in space the actual position of 
the upper border of the symphysis. 

16. Take the ruler and measure the 
distance between the tips of the pointers 
(Fig. 4). This will be the true conjugate. 

In like manner determine the remaining 
diameters of the pelvis. 

17. Place the tips of the compass near 
the mid points of the lines drawn between 
the points on the sacroiliac synchondrosis 
(Fig. 7). The point at which the wires 
cross will be the level of the posterior 
edge of the pelvic brim. Fix it with the tip 
of one of the pointers. Then place the tips 
of the compass on the upper border of the 
symphysis. The crossing of the wires will 
mark the upper border of the symphysis. 
The angle produced by a line through these 
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two points, with the horizontal, will be the 
angle of inclination of the pelvic inlet 


(Fig. 9). 


Fic. 17. Case 1. .38 caliber bullet in neck causing pres- 
sure symptoms on brachial plexus. 


18. Place the tips of the compass near 
the mid points of the lines drawn between 
the ischial tuberosities (Fig. 7). Fix the 
point of the crossing of the wires with the 
pointer. Then locate the tip of the sacrum 
in space. The distance between these two 


points will be the posterior sagittal diam- 


eter (Fig. 9). 

19. Determine the diameters of the 
fetal head from points marked. 

20. Check the technic by calculating the 
diameter of the crossed metal marker. 

I have purposely gone into minute 
detail in the above descriptions. The opera- 
tion may seem rather formidable but 
really it should be a very simple procedure 
for the roentgenologist. In the beginning 
it may be well to take a dried pelvis and 
calculate its diameters. It will help in 
recognition of the anatomical points. The 
next step should be the calculation of the 
diameters of the pelvis on a_ suitable 
non-pregnant subject. It is well that every 
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time the roentgenologist studies a sterco- 
scopic roentgenogram of the pelvis, 
whether for measurement or not, to 


Fic. 18. Case u. Bullet in left lung. 


indentify the anatomical landmarks. Once 
the technic is acquired, all the desired 
diameters of the pelvis can be calculated 
in a period of ten minutes. The stereoscopic 
roentgenograms may be taken by the 
average competent x-ray technician, with- 
out assistance from the obstetrician or 
roentgenologist. The examination is free 
from any Injury, ana is not in any way 
embarrasing to the patient. 


REPORT OF 50 SELECTED CASES 


In Table 1 is a summary of 50 selected 
cases in which the diameters of the pelvis 
were determined. These cases have been 
selected from those referred by experienced 
obstetricians in private practice, and from 
those occurring in the Los Angeles General 
Hospital. 

In this summary the cases are grouped 
as average normal, small or generally 


contracted, irregularly contracted, those . 


with congenital dislocation of the hip, 
those in which a persistent occiput-posterior 
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30 
O- TABLE I 
Ss, E; Fpl) SELECTED CASES SHOWING VARIOUS TYPES OF FEMALE PELVIS AND THEIR CLINICAL MEASUREMENTS AS 
am ‘ COMPARED WITH ROENTGENOLOGIC. ALSO, THE OUTCOME 
Average Normal 
§ Case No.. ; I 2 3 4 5 6 7 8 9 10 
28 23 25 28 31 28 25 26 24 28 
Par I I 1 I 1 I I 1 I 
£ eee 23.5 24.5 25 25 27 25 25 20 25 26 
He Saree 28.5 27 27 27 29 27 28 24 27 28 
H Baud ae 18.5 22 20.5 20 20 20 17 18 20 
¥ OS ees 45 45 40 43 30 40 38 38 65 
4 | ET Te 11.2 11.5 12 12 13.5 11.5 12.7 13 12 13 
II 11.2 11.5 11.7 13 12 12.7 12.2 2.7 | 13 
> 12 12.5 12.7 13.5 15 12 13.2 12.5 12.5 | 13 
L.O 12.5 12 14 12.5 3.3 12.8 13 
j 12.5 12 12.5 11.7 13.7 11 14 
a ee 11 11.5 12 12.5 11.5 11 11.5 11.2 11.0 12 
ES Ses 7.2 6.2 8.5 8.5 8 8.5 6.1 8.5 6.5 8 
& Sum yao’ 18.2 7.9 20.5 21 19.5 19.5 17.6 19.7 17.5 20 
S.B. cl 8.7 10 9.5 8.8 9.5 8.8 9 9 
II 12 11.5 10.8 11.5 10.5 10.8 10.5 
, See Av. Av. ° Av. Av. Av. Av. Av. Av. Av. Av. 
Average Normal 
§ Case No.......| 1 12 | 13 14 15 16 17 18 19 20 
é eee 24 23 26 24 28 29 25 23 25 17 
1 1 I 2 4 7 5 4 I 
26 20 23 25 25 26 24 
29 23 25 27 26 28 28 
20 17 18.5 16 16.5 18 17 19 18 
: See 40 40 36 40 30 40 43 7 40 30 
] < R.C. 13.2 12 12 12.2 11 11 13 13 12.2 12 
Lx. 12.5 12.5 11.5 12 11 II 12 412 11.5 12 
| ere 13.7 13 13.5 12.6 12 12 13 12.7 12.8 13 
6 } a. -12.5 13 12.5 13 12 12.5 12.6 13 12.8 12 
A.P. 3.3 13 12 11.3 10.4 10.5 12 10 11 12 
C : Tran 11.2 10.5 11.2 11 13.3 11.3 11 11.2 10.5 11 
8 7 7 7 6.8 7 6.6 6.7 6 
18 18.2 18 20.3 18.1 18 17.8 17.2 18 
Av. Av. 17 Hr. 7Hr Hr. 16Hr. oHr. 11 Hr. 8 
6.6 7.7 6.5 9.7 7.7 6 9.3 7 
Small 
¥ Der 25 26 27 28 29 30 31 32 33 
a ee ere 24 19 22 16 27 i8 24 20 24 
Para I I I I I I I I 
[ 1.S 22 24 22 26 22 27 21 21 
25 25 25 28 24 29 24 24 
18 16 19 17 16.5 21 18 17 
x ee a 37 45 40 40 40 45 55 45 
CY. 10.6 10.5 10.5 10.5 10.5 
) F R.C 10.3 10.7 10.7 10.8 10.7 10.5 10.7 1.¢ 9.5 
Be L.( 10.6 10.2 10.2 10.2 10.3 10.7 11.0 11.2 10.5 
: : R.O 11.5 11.0 11.0 12.3 12.0 11.5 11.5 12.7 10.0 
Ej L.O 11.7 11.3 12.0 11.7 11.5 11.0 12.0 12.2 11.0 
| A.P on Ate 10 11.3 10 11 11.5 10 12 9.5 10.5 
2 Tran ean 10.5 9.8 9.5 10.2 11 “LS 10.6 10.7 11 
E i See 5.5 6.1 6.8 6.2 7.5 5.7 6.8 6 6.5 
16 15.9 16.3 16.4 18.5 17.2 17.4 16.7 17.5 
....... See. 22Hr. 4¢Hr. t9Hr. 17Hr. 8Hr. Sec. 20 Hr. 
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Contracted 
35 36 37 38 
I I I I 
22 24 26 26 
eee 26 26 28 29 
16.5 17 18 19 
...| 40 40 | 28 40 40 
10.1 9.7 10.7 12 8.4 
.| 9.7 9.6 10.5 11.5 10 
11.7 11.5 13.2 10.5 
12 12 13.2 12 
11.5 11.5 11.7 13 
19.5 17.8 15.6 20.5 
9 
5.1 7.2 4.9 4.3 
‘ Occiput Posterior 
44 45 46 47 
I I I I I 
28 23 
ee ree .| 40 45 40 37 43 
12.3 13 12.5 12 
12 12.2 12.2 11.7 
12 13.5 12.5 12 
14 II 11.8 10.5 
8 9 7.5 8 7.5 
19 19.5 20 18 
9.5 9.8 
Wt 6.4 6.2 7.4 
Fracture 
52 53 54 
I I I 
23 
20 
Se 50 35 40 
14.7 12.7 
14 13.1 13.5 
a? 13 12.5 11.3 
= 14.7 13.4 13.5 
13.3 12.5 11.5 
eee 10.7 11.5 10.5 
7 7.5 7.3 
17.7 19 17.8 


Cong. Hip 
39 40 | 41 42 
24 25 38 30 
I I 4 7 
23 19 25 22 
25 25 | 27 26 
18 19 19 18 
ne 25 48 40 
12 A 12.5 11.3 
12 8.8 14.5 11.5 
II 8.8 13.5 12 
12.5 9.3 13.5 14 
II 9.7 14 12.5 
12.2 10.2. 12 10.5 
9.7 10 12 14 
7 i 6.6 
16.7 19.6 20.6 
11.8 
For. Ster. 6 Hr. 9H 
6.8 7.6 7.4 
Breech 
48 49 50 51 
28 22 17 
I I I 
22 25 23 
24 27 27 
20 16.5 
50 50 23 45 
12.5 14.5 11.5 
13 15 12 11.5 
13.2 12.5 11.5 12.5 
12.5 15 12.7 12.3 
13 11.3 12.5 13 
11.5 12 10.5 
9.5 12 13 9 
6.5 6.4 6.4 
16 sane 19.4 15.4 
9.5 
Sec. Dif. 8 Hr. 
Hydrocephalus 
55 56 
37 | 
2 3 
22.5 
27 
19.5 
50 35 
11.8 13.5 
10.8 | 
11.4 13 
9.6 14 
11.9 13.5 
11.3 12.7 
9.8 12.5 
6.5 7.5 
16.3 20 
15 
16.7 
For Cran 
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position developed, those with contracture 
due to fracture, and one case in which the 
disproportion was due to a hydrocephalus. 


Fic. 19. Case 11. Bullet in left hip showing crossed 
marker on skin surface directly over foreign body. 


An attempt has been made to correlate 
the available clinical data with the roent- 
genologic and with what happened at labor. 
Ihave included the external pelvic measure- 
ments as determined clinically. I could not 
get enough exact data as to internal 
measurements, or as to measurements of 
the outlet to warrant their inclusion here. 
It seems that these diameters, if taken atall, 
are a judgment based on the length of the 
palpating fingers and the width of the fist. 
Then follows in the table the pelvic dimen- 
sions as determined roentgenologically. 
The term “‘sum,” refers to the sum of the 
transverse and posterior sagittal diameters 
of the outlet. In those cases with prolonged 
labor, only those have been included which 
were definitely due to abnormal resistance 
in the bony canal. 

Cases 1 to 20 are representative of the 
average normal. It is of interest to note that 
the antero-posterior diameter of the inlet 
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equals or exceeds the suboccipito-breg- 
matic diameter of the fetal head plus 2 cm. 
The sum of the transverse and posterior 


Fic. 20. Case 1v. Stone in right kidney mistaken for 
gallstone. 


sagittal diameters of the outlet equals or 
exceeds the suboccipito-bregmatic diam- 
eter of the head times 2 cm. This propor- 
tion can not be stated to be absolute but it 
does give a fair working basis upon which 
conclusions may be based as to dispropor- 
tion between the fetal head and maternal 
pelvis. 

Cases 25 to 33 are representative of the 
borderline or generally contracted type. 
Case 31 was somewhat of a surprise in that 
the cooperation of the patient and the 
ability of the head to mould proved to be 
the unknown factors. Even then the 
period of descent was relatively long as 
compared with the total period of labor. 

Case 32 (Fig. 12) gave opportunity to 
check the diameters of an unmoulded head 
following delivery by cesarean section. A 
few hours before delivery the diameters 
of the fetal head as determined by stereo- 
roentgenometry were: suboccipito-breg- 
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matic 9.8 cm., occipite-frontal 11.5 cm. 
Twelve hours following delivery the diam- 
eters of the head as measured directly 
were, suboccipito-bregmatic 9.8 cm.; oc- 
cipito-frontal 12 cm. 

Cases 34 to 40 represent irregular types 
of contraction. Case 40 (Fig. 14) Is a 
markedly contracted kypho-chondrodys- 
trophic type. 

Cases 41 to 42 have congenital dislocation 
of the hip without pelvic deformity, none, 
at least, to the extent of producing dystocia. 

Cases 43 to 46 developed persistent 
occiput-posterior positions. The tendency 
in all of this group is a relatively or abso- 
lutely large pelvis as compared with the 
size of the fetal head. Case 43 (Fig. 13) is 
typical of the justo-major type of pelvis. 
The angle of the inlet in all of these cases 
compares favorably with the average 
normal. 

Cases 47 to 50 all presented by breech. 
All of these cases show some abnormality. 
Cases 47, 48 and 51 (Fig. 15) tend toward 
the funnel type. Case 49 has an oblique 
contracture of the inlet. Case 50 has an 
angle of 23 degrees of the pelvic inlet. 

Cases 52 to 55 are representative of 
deformity due to fracture. This was of 
medico-legal importance in Cases 52 and 53. 
In both of these cases we could say with 
assurance that there was no deformity 
suflicient to interfere with the birth of a 
normal-sized fetal head. Case 55 (Fig. 16) 
had 3 cm. shortening of the right oblique 
diameter. In spite of this the head engaged 
and was delivered with instruments. The 
head was greatly moulded. 

Case 56 is one of hydrocephalus. The 
diameters of the head as calculated were 
153, cm. suboccipito-bregmatic, and 16.7 
cm. occipito-frontal. 

Incidentally there have occurred during 
the collection of this series one case of 
anencephaly and several cases of multiple 
pregnancy. 


SUMMARY 


Stereoroentgenometry as applied to _pel- 
vimetry offers a practical roentgen ologic 
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method for accurate calculation of all the 
internal diameters of the maternal pelvis 
as weli as the essential diameters of the 
fetal head. The examination also offers 
incidental information as to the position 
and presentation of the fetus as well as 
positive information as to the presence of a 
fetal monster or a multiple pregnancy. 


STERECROENTGENOMETRY FOR THE LOCAL- 
IZATION CF FCREIGN ECDIES 


Stereoroentgenometry is readily applica- 
able to the localization of foreign bodies. 


Tecknic 


1. Fluoroscope the patient and at a 
point directly over the foreign body Place 
an indellible skin mark. 

2. Fasten, with adhesive, the crossed 
metal marker of known dimensions to the 
skin at the point marked. 

3. Make stereoscopic roentgenograms as 
described under ‘‘General Technic.” 

4. Place the stereorocentgenograms in the 
stereoscope and mark the points from which 
measurements are to be taken, as described 
under pelvimetry. Place the roentgeno- 
grams on the stereoroentgenometer for 
measurement. 

5. Determine the size of the foreign body. 
If it should be an undeformed bullet, its 
caliber will be its diameter in millimeters 
times four; e.g., a bullet 9.5 mm. in diam- 
eter will be a .38 caliber bullet. 

6. Determine its depth with relation to 
the skin surface, as shown by the crossed 
metal marker. 

7. Determine its location with relation 
to surrounding anatomical landmarks. 

The followmg representative cases occur- 
ring in The Los Angeles General Hospital 
will be illustrative. 

Case 1. (Fig. 17). X-ray Report: Slightly 
deformed bullet in the soft tissues of the 
neck. Its diameter at the base is 9.5 mm. Its 
location is 1.5 cm. anterior to the tip of the 
left transverse process of the 7th cervical 
vertebra. 

Operation by Dr. Carl Rand: A somewhat. 
deformed .38 caliber bullet was readily 
located in the position described. 
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C.ce u (Fig. 18). X-ray Report: An 
odd-shaped bullet in the lower-left thorax. 
[It s 3.4 em. in length. It lies 7 cm. posterior 
to the lower border of the 4th rib, 10 cm. 
anterior to the lower border of the 8th rib, 
and 3 cm. to the midline of the 6th rib in the 
midoxillary line. Fluoroscopically it lies just 
above the level of the diaphragm. 

Operation by Dr. H. E. Schiffbauer: A 
portion of the sixth rib in the axillary region 
was resected, and the thorax opened. The bullet 
was found imbedded beneath the visceral 
pleura of the lower surface of the lung in 
the approximate location described. Its length 
was 3.5 CM. 


Case ut (Fig. 19). X-ray Report: Bullet in 
left hip. It is 9.5 mm. in diameter at its base. 
It lies In an excavation in the upper surface 
of the neck of the femur at a point 2 cm. to 
the right of the upper and anterior angle 
of the greater trochanter. 

Operation: The surgeon made a one-inch 
incision at the level of the upper border of the 
greater trochanter. By blunt dissection and 
the sense of touch, he then attempted to 
locate and remove the bullet. After an hour of 
discouragement he stated that our localization 
was all wrong; that he had thoroughly explored 
the area described and had found nothing. 
We suggested that possibly the bullet had 
been dislodged from its location during the 
blind search. ‘The wound was closed. Re- 
examination the next day revealed the bullet 
in the soft tissues below the acetabulum. 


During the past year we have had many 
cases for localization of foreign bodies of 
various description. The results have been 
uniformily excellent when the following 
rules were observed. 

1. The removal of a foreign body is in 
many cases a major surgical procedure. A 
general anesthetic is usually required and 
wide exposure Is necessary. 

2. There must be absolute cooperation 
between the surgeon and roentgenologist. 
The roentgenologist must first have well in 
mind the location of the foreign body. He 
should be present at the operation and 
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guide the surgeon in his search. When 
failure is experienced in the removal of a 
foreign body, that failure cannot be charged 
to the method of localization. 


STEREOROENTGENOMETRY FOR THE 
DIFFERENTIAL DIAGNOSIS OF KIDNEY AND 
GALL-BLADDER CALCULI 


Case iv (Fig. 20). A clinical diagnosis of 
probable gall-bladder disease. 

X-ray Report: Cholecystograms show a non- 
functioning gall bladder. There is an oval- 
shaped shadow made up of concentric rings 
near the lower border of the liver and super- 
imposed over the upper pole of the right 
kidney. This shadow, when localized, is found 
to lie in the plane of the kidney. Conclusions: 
pathological gall bladder. Single kidney stone. 


It was suggested that this report might 
be criticized for even considering that the 
shadow might be due to a stone in the right 
kidney. However, after removing a gall 
bladder filled with stones, re-examination 
revealed the stone in the kidney, unmoved 
by the operation. 


CONCLUSIONS 


Stereoroentgenometry is a process for 
determining the solid dimensions of a 
radio-opaque object from its stereoscopic 
roentgenograms. 

It is a practical procedure with which 
every roentgenologist should be familiar. 
It provides a ready method of measure- 
ment which may be applied to all those 
conditions wherein the knowledge of solid 
dimensions is an aid to exact diagnosis. A 
report of a foreign body is not complete 
without giving its dimensions and its loca- 
tion with relation to surrounding anatom- 
ical landmarks. A report of deformity of 
the female pelvis should include exact 
dimensions as to the extent of that 
deformity. 

The stereoroentgenometer is the roent- 
genologist’s “measuring stick.” 
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VALUE OF RADIUM IN THE TREATMENT OF 
MALIGNANT GROWTHS OF THE FACE* 


A. JAMmeEs LARKIN, M.D. 


CHICAGO, ILL. 


nant lesion of the face is the rodent 
ulcer or basal-celled carcinoma. This 
lesion appears most frequently above a line 
drawn from the corner of the mouth to the 
tip of the ear. Contrary to the usual 
principle that a slow growing benign 
lesion is often most radioresistant, rodent 
ulcer seems to be pretty generally radio- 
sensitive. The lesion is often readily diag- 
nosed on account of its slow growth, 
rolled edges, crusted or depressed central 
portion, and induration. Lesions less than 
3 mm. in thickness yield readily to relatively 
small doses of unscreened radium, ordinarily 
in the proportion of 10 to 15 mg. hr. per 
square centimeter. The treatment is simple 
and painless (which is acceptable to the 
patient), ordinarily with excellent cosmetic 
results though the end result may be 
achieved only after a period of about six 
weeks. Recurrences are not uncommon, but 
a second or even a third carefully planned 
radium treatment eliminates the lesion in 
about 80 per cent of the cases. 
Squamous-celled, sometimes called 
prickle-celled, carcinoma of the face differs 
from basal-celled lesions in that it is less 
common, begins slightly below the epithe- 
lium, grows more rapidly, may ulcerate 
later, and not infrequently metastasizes. 
In spite of its more rapid growth, the 
lesion is ordinarily more radioresistant than 
the slow growing basal-celled epithelioma. 
The common sites for this lesion are the 
lip, the ear, the nose, and not infrequently 
the eyeld. In ordinary instances the 
surface application of unscreened radium 
can not be depended upon for cure except 
in lesions less than 3 mm. in thickness. 
Even in these superficial lesions, it is better 
to employ a dosage of 15 to 20 mg. hr. 
per square centimeter. Ordinarily it is 


the most common malig- 


necessary to use some form of interstitial 
radiation in the form of needles or gold 
radon implants within the mass in addition 
to 40 to 60 mg. hr. per square centimeter 
of gamma rays at 0.5 to 1 cm. distance. 
Lesions not yielding readily to the first or 
second application should have careful 
consideration as regards surgical removal. 
Other mechanical methods besides excision 
by scalpel are to be considered and may be 
classified as surgical measures. 

Lesions of either the basal or squamous- 
celled type which have reached some size 
require heavier dosage in the form of 
external, contact and interstitial radiation, 
sufficient for complete elimination. From 
100 to 140 mg. hr. or me. hrs. per cubic cen- 
timeter of involved tissue is an average 
recommendable dose for interstitial treat- 
ment, with reenforcement by gamma rays 
at a distance. 

Lesions of the glabrous skin away from 
the nose, mouth, eye, or ear are easy of 
access for treatment and yield correspond- 
ingly good results. Lesions located on the 
eyelids or at either canthi may frequently 
be eliminated with unscreened contact 
radiation, though the implantation of radon 
seeds does much to insure satisfactory 
results. Lesions involving the nose or ears 
to such an extent that the cartilage is 
involved require mechanical removal. Super- 
ficial lesions not involving the cartilage 
often yield readily to vigorous surface 
radium treatment. 

The surgical removal of malignancies 
of the skin can often be accomplished 
readily. Most failures are due to inade- 
quately wide excision. Too wide an excision 
results in less desirable cosmetic results. 
Many of the lesions of the face are so located 
that surgical excision with proper technic 
is not possible or is exceedingly difficult. 


*Submitted for publication December 18, 1929. 
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These lesions merit the consideration of 
radium therapy for their complete elimina- 
tion. Other measures such as electro- 
coaculation with curettage are not infre- 
quently used in a satisfactory manner 
but always there is the risk that the lesion 
is sguamous-celled and that the trauma 
of curettage may result in recurrence with a 
remote possibility of earlier dissemination. 
Roentgen-ray therapy following surgical 
excision or coagulation and curettage is 
used with success in some clinics. With this 
technic much depends upon the experience 
and skill of the operators. 

One might say, in general, that the treat- 
ment of skin malignancies of the face, can 
well be handled with radium. The percentage 
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of permanent cures is higher in the larger 
radium clinics than is obtained by any 
other methods anywhere. Technic, dosage, 
and results are frequently reported from 
these various radium centers, so that the 
availability of the method to the general 
medical profession is rapidly increasing. 
While the results obta‘ned from the surgical 
treatment do not differ greatly from those 
obtained by radiation, the simplicity of 
treatment and technic, the painlessness, 
the absence of operative procedure, and the 
superior cosmetic results should induce the 
profession to explore and make use of, to 
the utmost, the radium treatment of 
superficia! malignancies of the face. 
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SURGICAL BABBITTS 
A GROWING ABUSE 


MAN is known by his associates. research, add to the literature, visit 


American Surgery is known by 

the men who visit foreign clinics 
as representative of surgery in the United 
States. On the other side of the water 
they are forming a negative opinion of our 
value. 

This is because it has become a fad for 
large groups of American physicians to 
descend, en masse, on well-known foreign 
clinics. These groups are composed not of 
well-trained men in the various surgical 
specialities, but of very mediocre general 
practitioners off on a holiday and sight- 
seeing. 

We say “very mediocre practitioners” 
with intent. Often they are mén not even 
outstanding in their home communities. 
They have done no studying since gradua- 
tion from medical school, they read 
almost nothing, neither do they do any 


home clinics or take postgraduate courses. 
They enjoy large practices or have made a 
fortune in real estate or the market. 
They yearn for travel, visits to foreign 
places, the sights offered. by the show 
places of the world. 

Enterprising members of the profession 
of the go-getter type organize clubs, groups, 
societies, much on the style offered by any 
well known travel agency, to visit foreign 
countries and see “all the clinics.”” Thirty 
to a hundred medical Babbitts, who have 
no idea of what it is all about and care less, 
“sign up” and in a gay mood depart for 
distant shores. 

Early in the game they were well 
received. They were entertained and lion- 


ized. And then, in many instances, the 


workers in the foreign clinics woke up to 
actual facts. They discovered their honored 
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cuests were in a mental fog concerning 
the work at hand, that they did not know 
the fundamentals involved, and cared 
not a hoot about the coarse or fine points 
under discussion. They were there for a 
eood time. The visit to a medical center 
was just a line in the itinerary. Herdlike 
they would descend on a place and overrun 
it, strain their necks to see all, and were 
mainly interested in taking moving pic- 
tures of everything: the operators, the 
nurses In the “‘queer” looking uniforms, 
Bill from the home town, Jack sitting 
down in the front row, the anesthetist, 
the fellow in front, the gang in the back, 
the outside of the building, the corridors— 
(wait until we get home and spring these 
on the boys!)—or else write in little books 
voluminous notes of their adventures 
with which to regale the folks on their 
return. 

We know of a hospital resident sent 
abroad a year to study. He relates that 
one day the “professor” of a well-known 
and popular foreign clinic was informed 
that a medical travel club, for the third 
or fifth consecutive season, would honor 
the place on the morrow. Sending for 
the American resident the professor said, 
“Take these visiting gentlemen to the 
Lake and see that they have a jolly time. 
I’m too busy to be bothered with them.” 


Editorials 
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The Lake referred to is a place built 
along the lines of our own Coney Island. 

We would not infer that all visiting 
groups of physicians and surgeons are 
the cause of this abuse. Far from it. Headed 
by nationally and internationally known 
surgeons such groups are composed, for 
the most part, of men who “know their 
stuff” and are eager to add to the sum 
of their knowledge. The foreign head of a 
clinic is acquainted with most of these 
men, and the students they send to him 
for study, and are glad to welcome them 
and be their host. This type of travel 
club is doing no end of good in fostering 
cordial scientific relations between our 
country and the countries abroad. 

These Babbitts we have in mind do 
not come from only the small places; the 
large cities send more than their quota. 
They are herded into groups by the small- 
time imitator of the nationally known 
men, and feel there is glory in quantity. 
Let these groups devote their time to the 
Eiffel Tower, the Tower of London, the 
night clubs of Paris, and the world’s 
famous restaurants. In this way they will 
give the real surgical workers a chance. 

Let us take a hint from well-founded 
reports that come to us from abroad 
and put an end to this abuse. 


We 


SURGEONS AND RADIOLOGISTS 


URING the world war the “liaison 
1) officer” came to be well known as 

the individual who served to cor- 
relate the activities of different organiza- 
tions, especially units of different allied 
armies. The publisher and the editor 
have long entertained the sentiment that 
it would be very desirable to have a 
liaison organ or organization between 
surgeons and radiologists. The writer, to 
whom has come the honor of editing this 


section on radiology, has, especially during 
the last ten years, had numerous opportu- 
nities for serving as a sort of liaison officer 
between surgical and radiological groups. 
It therefore seems opportune at this 
time to establish a section on radiology in 
this journal. Articles of a highly technical 
nature relating to radiology naturally 
find their publication in the journals 
devoted entirely to radiological interests, 
and it is not intended that the pages of this 
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section shall be devoted to such. Rather, it 
is the desire to devote our space to papers 
and case reports of a practical surgical 
nature or of special interest to general 
practitioners of surgery. This section should 
therefore appeal to the radiologist who 
derives a large part of his referred work 
from surgeons and who should seek to 
understand as fully as possible the surgical 
application of his radiological findings. 
It should appeal to the surgeon because of 
his inevitable interest in, and his depend- 
ence upon, the radiological findings. 

In the months to come the editor of this 
section will endeavor to present in these 
pages not only suitable contributions 
but also editorials of an intensely practical 
nature designed to emphasize many valu- 
able points in the radiology of surgery. 

James T. Case. 


Editorials 


JANUARY, 1930 


SOCIETY NOTICES 


At the meeting of the American Uro- 
logical Association held in Seattle last 
June Mr. Reinhold Wappler was elected 
an associate member. He is well known 
throughout the profession in the United 
States. He was the founder of the Wappler 
Electric Company and at the present time 
he is president of the American Cysto- 
scope Makers, Inc. 

The American Association for the Study 
of Goiter will hold its annual meeting in 
Seattle, Washington, on July 10, 11 and 12 
of this year. The headquarters will be at 
the Olympic Hotel where two days’ session 
will be held and the meeting of the third 
day will be at Paradise Inn, Mount Rainier. 
Arrangements for the meeting are in charge 
of Dr. J. Tate Mason, of Seattle, Vice- 
president of the Association. 


Subscribers to THe AMERICAN JOURNAL OF SuRGERY visiting New York City are invited to 
make the office of the publishers (Paul B. Hoeber, Inc., 76 Fifth Avenue, New York) their head- 
quarters. Mail, packages or bundles may be addressed in our care. Hotel reservations will gladly 
be made for those advising us in advance; kindly notify us in detail as to requirements and prices. 
List of operations in New York hospitals on file in our office daily. 
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“COLLES’ FRACTURE” 


BRAHAM COLLES was born in 1773. 

A His early life was uneventful and he 

did nothing to cause one to fore- 

cast a brilliant maturity. He had the usual 

academic and professional education of his 
time. 

For thirty-two years (1804-36) he was 
professor at the University of Dublin. 
He far outshone his colleagues. He comes 
down to us labelled ‘“‘the leading Irish 
surgeon of his day.” 

It is recorded that he tied the subclavian 
artery twice. He reported these cases in the 
Edinburgh Medical and Surgical Journal 
in 1815. This was a giant feat in the days 
before anesthesia. He was the first surgeon 
to tie the subclavian artery within the 
scaleni. 

Although no one has been able to verify 


the fact, legend tells us Colles was the first 
man to successfully tie the innominate 
artery. 

He was a fairly profuse writer on 
anatomical and surgical topics. In 1811 he 
wrote a treatise on surgical anatomy. 
Later in life he did a work on surgery. 
However, his bid to fame rests on _ his 
original description of fracture of the carpal 
end of the radius or “Colles’ fracture.” 
He published an account of this in 1814. 

To many he is known for his “Practical 
Observations on the Venereal Disease” 
(1837), in which he expounded Colles’ law, 

“relating to the supposed immunity which 
a healthy mother acquires in bearing a 
syphilitic child.” 

Colles died at the Biblical age of seventy 
years, in 1843. 
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[From Fernelius’ Universa Medicina, Geneva, 1679.) 


BOOKSHELF BROWSING 


ON THE ALLEGED 
PENETRATION OF THE HUMAN URETHRA 
BY AN 
AMAZONIAN CATFISH CALLED CANDIRU 


WITH A REVIEW OF THE ALLIED HABITS OF OTHER 
MEMBERS OF THE FAMILY PYGIDITIDAE* 


Part I 


E. W. GupbGErR, PH.D. 


NEW 


INTRODUCTION 


HROUGHOUT the Amazon valley 

for more than a hundred years the 
tale has been widely told of a fish 
that has the uncanny habit of penetrating 
the urethra of men and women bathers, 


_ particularly if they should pass urine 


while in the water. This evil habit has 
been ascribed to various fishes large and 
small of the catfish family, but it seems 
not improbable that mixed with these 
accounts are exploits attributable to a 
voracious Characinid fish called Piranha. 

For many years I have been collecting 
and filing away accounts of this alleged 
habit of the candira.! My editorship of 

' An effort has been made to ascertain the origin and 
meaning of the word Candiri (also spelled Kandiroo) 
but to little purpose. C. F. von Martius in his “ Wérter- 
sammlung Brasilianischer Sprachen”’ (Leipzig, 1867) on 
p. 37 says that it is a Tupi word, and on p. 442 gives 
Canderi as a variant spelling. As will be seen later, the 
fish also bears (on the Amazon headwaters) the Spanish 
name Canero or Carnero: flesheater. 


YORK 


volume ut of the Bibliography of Fishes! 
and of its continuation card catalogue, has 
given me opportunity to go still deeper 
into the literature of this subject. 

In the meantime Dr. C. H. Eigenmann, 
that distinguished student of South Amer- 
ican fishes, had already (1918 a and b) 
brought together a considerable number 
of these accounts. However, as I have 
additional ones (and what are believed 
to be all ever published) together with a 
number of first-hand accounts, and since 
from this large amount of data I have been 
able to work out what is probably the 
correct explanation of this long alleged 
phenomenon, it seems worth while to 
bring all this data together and to set 
forth the explanation of this most extra- 
ordinary phenomenon for presentation to 
scientists and especially to medical men. 
The accounts will now be set forth chrono- 


logically, and then an analysis will be_ 


! Published 1923 by the American Museum. 


* Submitted for publication October 31, 1929. 
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attempted in the effort to get at the 
truth. 


HE PUBLISHED CANDIRU STORIES 


The first account comes from Martius 
who in his preface to Spix and Agassiz’s 
“Selecta Genera”’ (1829) says: 


Concerning another fish which is also 
dangerous to man, I ought to add some things. 
The Brazilians call this fish Candirti, the 
Spaniards living in the province of Maynas 
[Peru] name it Canero. By a singular instinct 
it is incited to enter the excretory openings 
of the human body when it can get at these 
parts in those who are bathing in the river. 
With great violence it forces its way in and 
desiring to eat the flesh it unfortunately brings 
danger to human life. These little fishes are 
strangely attracted by the odor of urine and 
consequently the dwellers in these parts when 
about to go into the river Amazon, in whose 
bays this pest abounds, constrict the prepuce 
with a string and refrain from urinating. This 
fish belongs to Cetopsis, a genus which we 
have described, but I do not know whether 
these pests are the younger individuals of 
the species described (C. candiri and C. 
coecuiiens), or whether they are individuals 
of a third species of smaller fishes endowed 
also by nature with this cruel instinct. 


Martius in the third volume of Spix 
and Martius’ “Reise in Brasilien” (1831) 
refers to this matter, repeats the account, 
and adds to it as follows, localizing the 
phenomenon at Para. 


Not seldom did we hear in Para also of the 
dangers which beset those bathing in the 
river due to a little fish called Candira. The 
things told of this sound so unusual that I 
myself am almost afraid to relate them here. 
Cetopsis is a genus belonging to the Salmons 
[Characins] . . . A species of this genus, the 
Candirti of the aborigines, a little fish of the 
length and thickness of one’s finger—whether 
the younger individuals of one or both of the 
species described by us (Cetopis candiri or 
C. coecutiens) or of a third and as yet unde- 
scribed species, I unfortunately cannot say 
since my specimens of this last have been 
lost- has the habit of entering with great 
Impetuosity and rapidity into the external 
openings of the human body. It thus brings 


Gudger—Catfish Called Candiri 
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about a most painful and dangerous accident 
since it stretches out its fins and cannot be 
gotten out save with great difficulty. The odor 
of man’s excretions appears to attract the little 
fish, and the Indians therefore advise that 
while in bathing none of this excretion be passed 
and that this particular organ be covered 
carefully. The Indians who served me as boat- 
men corroborated their account of this singular 
habit by relating several instances. However, 
as we had observed that the belief in the 
improbable and the exceptional as well as a 
ridiculous fear of ghosts constituted a peculiar 
trait in their characters, their accounts did not 
convince us until through our friend Dr. 
Lacerda we as eyewitnesses were made cog- 
nizant of the truth of the matter. 


The above is translated literally, but is 
at best ambiguous. It would seem to 
indicate that Dr. Lacerda personally 
showed to Spix and Martius an actual 
case of this phenomenon. This seems 
improbable for had he done so Martius 
would undoubtedly have described it 
differently. What seems to me to be the 
thought involved is that Dr. Lacerda in 
the course of his medical practice had had 
such a case and that he had so clearly 
described it that they understood it as 
well as if they had been eyewitnesses. 
At any rate it would seem that Martius 
gave full credence to the _ report. 

We next hear of the candiri in the 
writings of Poeppig (1836). In a footnote 
to a four-page paragraph on the insect 
plagues of Maynas, Peru, Poeppig says 
of a plant called Xagua used in warding 
off insects that: 


The fresh juice of the Xagua is rightfully 
claimed to be the surest means of killing and 
getting rid of these two-inch long little fishes 
which slip into the outer openings of the bodies 
of careless [unprotected] bathers and_ bring 
about the most dreadful accidents. In Maynas 
as Canero and on the Solimoes [Amazon] as 
Candiri, it is known and feared. The attack 
of such a fish in such a manner is such an 
extraordinary thing that one can scarcely 
believe it. Likewise Herr von Martius (Reise, 
11, 955) admits being very skeptical of this 
tale, which he had had from the Indians, until 
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the well-known naturalist and physician of 
Para, Dr. Lacerda, had explained its foundation 
in truth. In Yurimaguas I myself have been 
an eyewitness of such a case. An Indian woman, 
after the penetration by a Canero into the 
vagina, suffered such frightful pain and loss 
of blood that she was given up to die. However, 
after both internal and external applications 
of Xagua, the little fish was gotten out and 
the woman came through alive. 

The great superstition of the Indians hin- 
dered me in collecting this fish. The only 
Caneros I have are the ones collected in 
numbers in Yurimaguas. The stage of develop- 
ment of these fishes, though scarcely two inches 
long, is such that they cannot be taken for 
young individuals. Unfortunately they spoiled 
in the weak spirits of the country. As far as 
memory goes the figures of Cetopsis (Martius, 
Pisces, tab. 10 f. 1, 2) do not appear to agree 
with the Canero of Maynas. 


It should be noted just here that 
Poeppig’s journey (1827-1832) followed 
just ten years after that of Spix and 
Martius (1817-1820), that he frequently 
refers to them, that he probably knew 


Dr. Lacerda in Para, and, such was his. 


standing as a zoologist, that in 1845 he 
was made professor of zoology in Leipzig. 
In the Annals and Magazine of Natural 
History for 1840, and in Froriep’s Notizen 
for 1841, is found the following quotations 
credited from “‘Schomburgk’s Mss.:” 


While at San Joaquim, on the Rio Bremeo 


(Branco? a tributary of the Rio Negro] I was 


frequently warned by the inhabitants to be 
cautious while bathing of a small fish called 
Cancliru, which they said entered the urethra 
and rectum, chiefly if one while in the water 
should satisfy nature; that the greatest diffi- 
culty attended the extraction of this little 
fish, which often caused most dangerous 
inflammation and even death. Although these 
accounts were given me by persons whom | 
had no reason to disbelieve, I could not find 
any one who had been an eye-witness of such 
an uncommon event, and I began to doubt 
its possibility ... The fish was described 
to me to be about half an inch in length and 
gregarious. 


This is presumably Robert H. Schom- 
burgk, but careful examination of his 


JANUARY, 1630 


“Fishes of British Guiana” brings to 
light no reference to our fish, although 
other fishes from the Rio Branco are 
described. Examination of the works of 
Richard Schomburgk also give no data. 

Our next author for citation is Castelnau 
(1855) who first correctly gives our raven- 
ous fish a scientific name and standing 
in the family Pygidiidae. Under the 
nomenclature of Trichomycterus pusillus, 
he describes a little siluroid fish (full grown 
specimens of which were 9 cm. (3.6 in.) 
long as a new species from the rivers 
Araguay and Amazon. Of its alleged habits 
he gives the following amazing account 
which will be discussed later. 


This species is, on the part of the fishermen 
of the Araguay, the object of a most singular 
prejudice. They claim that it is very dangerous 
to urinate into the river, because, they allege, 
this little animal launches itself out of the 
water and penetrates the urethra by ascending 
the length of the liquid column. 


When Reinhardt (1859) discovered a 
small, slender catfish provided with re- 
trose gill-cover spines, living in the gill- 
cavities of a huge silurid of another 
family, he named it Stegophilus insidiosus. 
From its habits he sought to connect 
his fish with the candiri. His full account 
will be given later, but just here reference 
only to that part relating to the candiri 
will be made. He says that the story that 
the candiri penetrates the urethra or 
rectum of bathers sounds like a fairy 
tale, but that there are several reliable 
accounts of its activities from Spix and 
Martius, from Schomburgk, and from 
Castelnau. Then he continues: 


That these dangerous small fishes should 
have the special instinct to make their way 
into the above mentioned openings in the 
bodies of bathers will not be believed by many; 
and it is also evident that only very few fishes 
could gratify the instinct if they had it; but 
it is less unnatural that a fish with the mode 
of living of Stegopbilus should by accident 
or mistake act thus. Whether it is exactly the 
same fish which in different regions has gained 
such a bad reputation is a question that cannot 
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be decided at the present time; but it is 
probably in any case a closely related species; 
and it is very interesting that, if so, even if it 
is not a Stegopbilus, it must be one closely 
related to it. 


Giinther (1864) speaking of the fishes 
belonging to the genus Vandellia says: 
“These fishes are accused of entering 
and ascending the urethra of persons 
while bathing, causing inflammation and 
sometimes death. Although this story 
is repeated by most travellers in the Brazils 
none of them has ever seen a case confirm- 
atory of it.” This statement is repeated 
for both Stegopbilus and Vandellia by 
Giinther in 1880 with the added allegation 
that it lacks confirmation for both. 

Marcoy (1869) gives a general account 
of the fishes of the upper Amazon, and 
of the candirii specifically says this mem- 
ber of the Siluridae is so little known that 
he proposes to give a figure and some 
account. of its habits. He writes that 
its length varies from 2 lines (1€ or 0.17 in.) 
to 6 inches, that it avoids deep waters but 
abounds along the shores, especially in 
inhabited! regions where “‘it has frequent 
opportunities of satisfying its instincts.” 
and speaks of the rounded head and 
suctorial mouth beset with close-set, sharp, 
almost microscopic teeth. There is no 
doubt that his fish is a pygidiid, but his 
figure is so crude, in fact so unlike his 
description, as to be worthless. After 
describing the habits of the larger forms 
(to be referred to later), he continues: 


The smaller of the species, the size of which 
barely exceeds 2 or 3 lines (16 to 4 in., 4 to 
6 mm.), are dangerous in quite another 
respect. Gifted with that faculty so remarkable 
in trout and salmon, by which they are enabled 
to mount rapid falls, they introduce themselves 
into the secret parts of bathers, where their 
extended fins [spines] retain them captive. 
Hence the whispered advice which the native 
bestows on the traveller to avoid passing urine 
into the water of a bath taken in the river. To 
the horrible sufferings which the introduction 
of this living needle may occasion, the Ucayali 

‘for present day confirmation of this, see Dr. de 
Mat*» (Part 11) as well as others cited elsewhere. 
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doctors know of but one remedy which consists 
of a tisane made with the genipa or buitach 
apple, and which, taken very hot, act, they 
pretend, on the urinary passages, and dissolves 
the animal which obstructs them. 


Another candiri was collected by the 
Amazonian explorer Gustav Wallis, and 
was described by his editor, Karl Miiller 
(1870) as follows: 


In these as yet little known waters, particu- 
larly in the Huallaga, our traveller (G. W.) 
observed a fish which I wish especially to call 
to the attention of science. There it is called 
Candiri and it is rightfully held to be as 
much the scourge of the waters as mosquitoes 
and ants are on the land. It itself is only a 
small thing, scarcely three-quarters of a span 
long, having a siluroid-like body with a broad 
rounded head on which the two eyes lie 
tolerably close to each other, while the two 
breast fins lie close under it spread out like 
wings... It is a formidable plague for 
bathers, a species of blood-sucker indeed, which 
with incredible powers of swimming goes to 
the body and inflicts a cupping-glass-like 
wound, and when it has succeeded so that it 
holds itself fast to the body, it spreads out 
in the wound a bundle of needles whereby as 
if with barbs it clings so tightly that only by 
a painful operation can the fish be separated 
from the body. This bad habit of the fish is the 
greater and more dangerous when it seeks out 
most eagerly the most private parts of the 
body. Such accidents are related which ended 
in death as the result of the operation [to 
remove the fish]. I will therefore take care 
that this fish, which I have before me in 
spirits, is put into the proper scientific hands 
and its scientific name determined since it 
does not now have one. 


This was done and it was described and 
figured by Liitken in 1891 under the name 
Acanthopoma annectens. His figures of 
the fish and of the head in both dorsal 
and ventral aspect are reproduced herein 
as my Figures 1, 2, and 3, that the reader 
may at this early stage get a clear idea of 
the general appearance and peculiar head 
structures of one of these highly specialized 
pygidiid catfishes. Particular attention 
is called to Figure 3 wherein are shown 
the suctorial mouth beset with teeth 
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and the spinous pads below the corners 
of the mouth. Further reference to these 
will be made later. 


Fic. 3 


Fic. 1. Lateral view of Acanthopoma annectens showing 
slender eel-like form and spinose armature of gill 
covers. 

Fic. 2. Dorsal view of head of same fish showing back- 
wardly pointing spines on upper part of gill covers. 
Fic. 3. Ventral view of head of Acanthopoma. Note sub- 
terminal mouth with its many teeth and many 
backwardly pointing spines on lower part of opercle. 

(Figs. 1-3 after Liitken, 1891.) 


Keller (1874) writes interestingly and 
apparently at first hand of a number of 
Amazon and Madeira fishes which he 
figures. He heard of the candirai as a 
thin, almost transparent, less than a 
finger-long fish, dangerous because it 
“penetrates with eel-like nimbleness into 
the orifices of bathers and causes many 
fatal accidents, according to the reports 
of the riverines.” He evidently had no 
first-hand evidence of this alleged habit. 

In 1867 Professor Orton descended the 
Amazon and heard that “Candiri is 
the name of two eel-like fishes; and it is 
also applied to three species of Serrasalmo 
[family Characinidae] all dreaded by 
bathers.”’ Also that: “The natives accuse 
a slender Siluroid fish (Vandellia) of 
entering the nether openings of individuals 
while bathing: but I did not meet with one 
confirmatory case.” Here the name and 
the fish seem to have been separated and 
fishes of an entirely different family seem 
to have been confused in habits with the 
candiri. However, these points will be 
taken up later and the confusion cleared 
up 


In 1884, Steinen, the ethnologist, de- 
scended the Xingu from its very head- 
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waters in Matto Grosso to its junction with 
the lower Amazon. In his book (1886, 
p. 150) he lists the candiri among the 
fishes found in the headwaters (about 14° 
S. Lat.), and later (p. 178) and much 
further down the Batovy river (about 
12° 8’ S. Lat.) he definitely refers to the 
fish as follows: 


We were cautious when bathing. Candiriis 
had been found here. One of them was 2 cm. 
(0.8 in.) long, a transparent little fish with a 
yellow iris. They like to push into any available 
body opening. If, as is said to occur often, they 
slip into the urethra, the situation is very 
critical because of the hook-like fins that bury 
themselves in the mucous membrane. If a hot 
bath does not bring the disturber out, then 
the only thing left is an operation. The Ser- 
tanejo at that time are said not to have known 
how to perform urethrotomy, and in many 
cases death resulted from their heroic 
treatment. 


This is not entirely clear although the 
translation is exact. The “operation” 
referred to is presumably amputation, 
of which more further on. However, it 
is clear that Steinen, a trained scientist, 
believed that a real danger existed. 

At a meeting of the Zoological Society 
of London in 1897, Dr. G. A. Boulenger, 
Curator of Fishes in the British Museum, 
exhibited specimens of Vandellia cirrbosa 
C. and V. collected by Dr. J. Bach in the 
course of an exploration of the Rio Jurua, 
a tributary flowing from the southwest 
into the Amazon some distance above 
Teffé. With these specimens, Dr. Bach, 
a physician in active practice in La Plata on 
the Jurua, had communicated certain data 
concerning the habits of the fish, which 
Dr. Boulenger summarized as follows: 


The “‘Candyra” as the fish is called, 
much dreaded by the natives of the Jurua 
district, who, in order to protect themselves, 
rarely enter the river without covering their 


1 My attention was called to Steinen’s book by a 
reference thereto (presumably written by R. Blanch- 


ard, the editor) in Archives Parasitologie, 1903. This - 


note contains no other data. Attention is called to it 
here to say so and to keep the bibliography of the 
subject straight. 
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genitalia by means of a sheath formed of a 
sma'! cocoanut-shell, with a minute perforation 
to ct out urine, maintained in a sort of bag 
of palm-fibres suspended from a belt of the 
same material. The fish is attracted by the 
urine, and when once it has made its way into 
the urethra, cannot be pulled out again owing 
to the spines which arm its opercles. The only 
means of preventing it from reaching the 
bladder, where it causes inflammation and 
ultimately death, is to instantly amputate the 
penis; and at Tres Unidos, Dr. Bach had 
actually examined a man and three boys with 
amputated penes as a result of this dreadful 
accident. Dr. Bach was therefore satisfied that 
the account given of this extraordinary habit of 
the ‘““Candyri”’ is perfectly trustworthy.! 


In 1877, C. Jobert collected fishes along 
the Amazon from Para to Tabatinga, and 
while on this tour heard much about and 
obtained specimens of the candiri. How- 
ever, he seems to have made no use of this 
data until his attention was recalled to 
it by Boulenger’s note which appeared 
early in 1898. Jobert then wrote an article 
(1898) in which he gave his own obser- 
vations and critically discussed the whole 
matter. This valuable paper is too long 
to quote in full, but will nevertheless be 
studied in considerable detail. 

Jobert begins by quoting the scanty 
literature known to him and especially 
considers Boulenger’s data communicated 
by Dr. Bach. In short he notes that none 
of the authors, not even Dr. Bach, had 
seen the fish in situ or had actual unequivo- 
cal proof of the penetration. He does 
not consider the three cases of amputed 
penes seen by Dr. Bach as _ necessarily 
brought about by action of the candiri, 
but rather by characin fishes, and thinks 
that the white man was “taken in” by 
the Indians, although he does not doubt 
his good faith. However he (Jobert) had 
not been twenty-four hours in Para before 
he had been repeatedly warned against 
the candiris and urged to follow the cus- 
tom of the Indians by wearing the con- 
stricting ligature. This advice he thought 


‘The matter of the protective devices made use of 
will be discussed fully later. 
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to be merely an attempt to “take in a 
tenderfoot,” but when this action was 
insistently urged on him, he came to see 
that his informants believed that there 
was danger from the fish. This impression 
was heightened when he saw his Tapuyos 
stolidly apply the ligature to their own 
bodies before going into the water. When 
he saw how uncomfortable it was to the 
wearers, he realized that these men had a 
profound fear of the danger. This realiza- 
tion was heightened by their astonishment 
and distress at his refusal to so protect 
himself. He was not attacked, however, 
and his immunity was ascribed to some 
secret preparation which he and other 
whites used. Later on some of the men, 
emboldened by his immunity, left off 
the ligature, but Jobert never heard of 
any accidents. 

But for all that he has said, Jobert 
does think that there is some foundation 
for these allegations and of this he had 
actual experience. He adverts to the fact 
that the Paraenses had warned him 
against the candiris (using the plural) 
and he later found that they distinguished 
two candiris, probably individuals of 
different ages. They alleged that the 
smaller was the true candiri, the urino- 
philous form: and that the other, too 
large to enter the urethra, was redoubtable 
for the wounds which it inflicted on the 
other parts of the bodies of bathers. This 
the natives called Candiru de Cavallo, 
alleging that it also attacked horses when 
in the water. 

One day Jobert went in bathing in a 
canal or channel near Para, where he was 
warned that candiris abounded. Here 
he experienced from some small fishes 
bites, or better scarifications (to be de- 
scribed later), which showed him that there 
was some foundation for the reports he 
had heard. Returning to Para, Jobert 
related the incident and showed his wounds 
to a Dr. Castro, a physiciam of high 
standing there, and a man much interested 
in natural history. Dr. Castro assured him 
that his wounds were made by the fish 
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and gave numerous accounts of the alleged 
penetration of the candiré into the human 
urethra in the Amazonian region, and 


added: 


I firmly Believe in the possibility of such an 
accident because I have myself extracted from 
the urethra of a negress a little candird which 
had penetrated during micturation while 
bathing in the river. The patient experienced 
cruel suffering for since I had to drag the 
animal out the extraction was difficult, and 
the mucous membrane was lacerated. 


Jobert seems hardly to know what to 
make of this, but agrees that it can scarcely 
be dismissed as a figment of the imagina- 
tion. He says: 


We must conclude that there exist in 
Brazilian waters fishes of small size capable 
of attacking man, that the hypothesis of a 
penetration by these objects in a young stage 
into the urinary organs is agreed on by all the 
fishermen, that the recital by Dr. Castro and 
the observations by Dr. Bach on the Rio 
Jurua tend to make one consider it as estab- 
lished . . . [But] Before coming to a definite 
conclusion, it is prudent to wait for more exact 
information. 


The distinguished French ichthyologist, 
Dr. Jacques Pellegrin has described in three 
papers(1goga, 1909b, and a curious 
little Pygidiid (Vandellia wieneri), 92 
mm. long, collected in 1881 in the 
Rio Napo at the foot of the Andes 
under the equator. In his  discus- 
sion he adverts at length to all the accounts 
of the activities of the candirié known to 
him, and while he sets forth no opinion 
in the matter, it will be easy for the reader 
to see that his fish might readily be one 
of the fishes bearing this colloquial name. 
Pellegrin’s account will be given in extenso 
in a later section. 

Algot Lange, in a book for popular 
consumption, gives the following highly 
colored account (1912) of our fish and its 
behavior: 


I will mention another species, smaller than 
the piranha, yet, although not as ferocious, the 
cause of much dread and annoyance to the 
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natives living near the banks of the rivers. In 
fact, throughout the Amazon this little worm- 
like creature, called the kandiroo is so omni- 
present that a bath house of a particular 
construction is necessary. The kandiroo is 
usually three or four inches long and one 
sixteenth in thickness. It belongs to the 
lampreys, and its particular group is the 
Myxinos or slime fish. Its body is coated with 
a peculiar mucus. It is dangerous to human 
beings, because when they are taking a bath 
in the river it will approach and with a swift 
powerful movement penetrate one of the 
natural openings of the body whence it can 
be removed only by a difficult and dangerous 
operation. 

A small but hard and pointed dorsal fin 
acts as a barb and prevents the fish from being 
drawn back. While I was in Remate da Males 
the local doctor was called upon to remove a 
kandiroo from the urethra of a man. The man 
subsequently died from the hemorrhage follow- 
ing the operation. 

Largely through the danger of the attack 
from this scourge, though perhaps not entirely, 
the natives have adopted the method of 
bathing in use. A plunge into the river is 
unheard of, and bath-houses are so constructed 
as to make this unnecessary. A hole about 
eighteen inches square is cut in the middle of 
the floor—built immediately above the water— 
through which the bather, provided with a 
calabash or gourd of the bread fruit tree {?| 
dips water up and pours it over himself after 
he has first examined it carefully. The indigen- 
ous Indians, living in the remote parts of the 
forest, do not use this mode of protection, but 
cover the vulnerable parts of the body carefully 
with strips of bark, which render complete 
immersion less dangerous. 


Of the foregoing it seems only necessary 
to say that the Kandiroo is not a lamprey 
(such not being found in the Amazon), 
does not belong to the Myxinidae (which 
are marine fishes), and possesses no dorsal 
spine. Furthermore it is of interest to note 
that no other writer on the habits of the 
candiri records the use of such a bath 
house, nor has such a bath house been 
described in the scores of books on the 
Amazon read by the present writer. ’ 
Furthermore, Lange says in the preface 
(p. xi) to another book (1914) that: 
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“The Amazon region is full of illusory 
pitfalls. . . . What at first acquaintance 
appears to be a thoroughly established 
fact, upon later and closer analysis proves 
to be a mistake, and vice versa.”” Thus of 
Remate de Males, which in the extract 
above quoted would appear to be a locality 
he says in referring to his first trip: “Then 
everything was Remate de Males, ‘Cul- 
mination of Evils’, tomy narrower horizon”’. 

To the present writer the whole account 
quoted seems based on the widespread 
fear of the piranhas, and this is changed 
to the candiri story and is highly em- 
broidered to raise a “thrill” in the reader. 
It is entirely worthless, and is here set 
forth merely because it has got into the 
literature, and in order that its utter 
unreliability may be explicitly shown. 

Krause (1911) in speaking of the dangers 
of bathing in the Rio Uraguana (a tribu- 
tary of the Tocantins), enumerates piran- 
has, crocodiles, freshwater rays, “and in 
the shallow water the candiri fishes, 
which are all too eager to push into any 
body opening.” Unfortunately, though 
a trained scientist, he does no more than 
make this mere mention. 

The next Amazonian traveller to be 
quoted is Woodroffe (1914), who, after 
speaking of the piranhas which attack 
bathers, taking bites out of their bodies, 
adds: 


. . . Another terror of the water [is] called 
“Candira.” This is a small fish sometimes 
attaining a length of two inches. Just behind 
the gills it has two barbs, which, when they 
enter any orifice of the body, open out and 
act as do the barbs of an arrow, thereby imped- 
ing easy withdrawal or expulsion. Although I 
have never personally seen a case of sickness 
due to the proclivity of this fish, I do know 
that in every place which I visited in my travels 
I have heard of its dangerous character, and 
am convinced that the river dwellers do speak 
truthfully when warning one not to be careless 
of avoiding this danger. 


In 1914 Rudolf von Ihering published 
a fauna of Brazil listing the animals 
alphabetically in dictionary fashion. Under 
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the word candiri we learn that this is a 
scaleless Nematognathous fish, belonging 
to the family Trichomycteridae, and cor- 
rectly named Vandellia cirrbosa. Further 
he says that it is “‘a species native to the 
Amazon region, correctly accused of intro- 
ducing itself into the urinary tract of persons 
micturating when [bathing] in waters in- 
habited by Candiris.” His scientific work 
having been done in southern Brazil 
where the fish is not found, his information 
is plainly second hand, but he is evidently 
convinced of the truth of the allegation. 

We now come to a series of papers on 
the pygidiid catfishes by the late Dr. C. H. 
Eigenmann, the outstanding authority 
on South American fishes. In the first 
article (1917) he refers in general terms 
to the evil habits of the candiris. In 
the second he gives a more extended 
account, but our main interest is in the 
last paper (1918b), a great monograph 
on the Pygidiidae. In this he goes elabo- 
rately into the candiré stories and into 
all the known habits of these fishes as 
recorded in the literature and as known 
to him personally. He brings forward no 
direct evidence bearing on the matter of 
the candirii (as I shall later) but indicates 
plainly that he has considerable belief 
in the oft-told tale. In the matter of the 
parasitic habits of certain pygidiid fishes, 
he sets forth certain discoveries of his 
own which will be presented in a later 
section. This paper has been of great 
value to me. 

Still later Eigenmann (1922) makes 
the same general statements in very 
brief form, and establishes a new genus 
and species of candiri, Urinophilus ery- 
thrurus, from which one may judge of 
his belief in the phenomenon under 
discussion. 

The latest account of the vicious habits 
of this pest is from the pen of Paul Le 
Cointe (1922) who is director of the 
“Musée Commercial de Para” and a 
Jaureat and prize winner of the “Société 
de Géographie” and of the “Société de 
Géographie Commerciale.” His work on 
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the Amazon is based on first-hand knowl- 
edge from long residence in Amazonia. 
Of the candirt he says: 

Very small, but uniquely occupied in doing 
evil, is thesCandirii (Cetopsis), which does not 
grow longer than 5-8 cm. (2-3.2 inches). It 
often becomes entangled in the meshes of the 
net by its hooks and then makes bad wounds 
by means of the spurs on the angles of its 
fins. The worst is that it penetrates sometimes 
into the anal and urinal apertures of men and 
women bathers and there erects the terrible 
spines which oppose all efforts to extract it, 
thus causing terrible disorders if it is not gotten 
out with the greatest care. I have personally 
known already three cases of this curious 
accident. 


This is the last of the published accounts 
which I have been able to find. Certain 
heresay information which has come to 
me in the form of letters from ichthyolo- 
gists will now be considered. Prof. W. R. 
Allen, who has made extensive collections 
of the fishes of the headwaters of the 
Amazon, writes that: 


I was told of numerous cases of the candirii’s 
entering the urethra, but they were always 
some distance downstream, and when I arrived 
downstream I was told of many such cases 
upstream. At Iquitos I got on the trail of 
some cases and followed as far as there was a 
clue, or a hope, or a shred of a name to inquire 
about. The most hopeful of these cases turned 
out to be a real human being. But alas when I 
got to his home he had just departed by the 
last launch. 

The Peruvians have a larger fish . . . which 
they say attacks women. I found the Peruvian 
men rarely entering the water, the women 
never. This was more due to the fear of the 
carnero [candiri] than of the pata (piranha of 


Brazil). 


Mr. W. E. Pearson, another of Pro- 
fessor Eigenmann’s students, who has 
collected fishes from the headwaters of 
the Amazon, has sent me the following 
statement which he frankly says is based 
on hearsay evidence: 

An interesting account of the candirt of the 
Rio Beni region was related to me by a former 
American citizen who now lives in Bolivia. 
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At the time the incident happened he was 
living in a rubber station on the Rio Madidi, an 
affluent of the middle Rio Beni. His Indian 
wife was a witness and gave him the following 
details. 

As is the custom among the Indians of 
South America his wife went with other women 
to wash clothes in the river. Upon entering 
the water they removed their garments and 
sat down Indian fashion to do their washing. 
They were not at work long when one of their 
number gave an unearthly shriek of pain, 
jumped up and ran out on the bank. Her 
companions ran to her and upon examination 
found that a “candiri”’ had entered the 
external genital orifice and had penetrated 
some distance into the vagina. She was led 
to a nearby hut where her companions extracted 
the fish mechanically. The retrose hooks of the 
opercular apparatus tore into the flesh causing 
great pain and considerable loss of blood. The 
crude method of extraction seemed to cause no 
lasting ill effects for the woman was soon about 
her work. 

The habits of the “‘candiri”’ are well known 
along the entire Rio Beni but very few inhabi- 
tants were able to give more than hearsay 
stories about it. None of these stories related 
to attacks on males. The female is apparently 
the only one attacked in this region. It is 
certain that any thing but the very young of the 
candira (Urinophbilus ervtbrurus) of the Beni 
basin would be too large to enter the urethra 
of a man. 


Last of all Mr. G. H. H. Tate of the 
American Museum tells me that he got 
news of this fish in 1926 on the Mapiri 
River (one of the Bolivian tributaries 
of the Mamore). The fish is said to be 
about 3 inches long, bluish, slimy, with 
spines which it erects after entering an 
orifice. It is said to occasion great loss 
of blood, and can only be removed after 
clipping the spines. It is much feared. 


THE HABITS OF VARIOUS PYGIDIID CATFISHES 
AND THEIR BEARING ON THE 
CANDIRU STORIES 


In making out a case against the candiri, 
it will be necessary to marshal the evidence 
as a lawyer would in court, and in general 
the habits of these fishes will be analysed 
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carefully and considered at some length. 
In this way I shall be able to show a steady 
and unbroken gradation of habits leading 
to endoparasitism in certain forms, in 
those species loosely called candiris. We 
will begin with the habits fundamental 
to all catfishes. 

Secretive Habits. One of the elementary 
(basal) habits common to all the catfishes 
(Nematognathi) is that they are bottom 
dwellers and hiders, and as such their 
general tendency is to get out of sight, to 
hide under logs, stumps, rocks and banks, 
or even to burrow in mud or sand. This 
general tendency is particularly marked 
in the Pygidiidae, where these insinuating 
habits are helped along by their eel-like 
bodies and by their peculiar opercular 
spines. 

In the matter of natural hiding places, 
Eigenmann states (1918a) that one of these 
pygidiids. Humboldt’s “volcano fish,” 
Eremophilus (“El Capitan”) has the habit 
of worming its way into holes in the mud 
and into the banks of streams and of 
lakes. And again he says that “On the 
plains of Bogota the Indians secured the 
largest specimens of Eremophilus by thrust- 
ing their arms into the bottom of holes 
in the banks of streams.” 

In addition to seeking natural hiding 
places, certain pygidiids make their own 
burrows in the sand. Thus Haseman (as 
quoted by Eigenmann, 1918b, p. 353) 
says that in 1907 he collected a Stegophilus 
insidiosus in a sand bar in the Rio San 
Francisco. More specifically Haseman testi- 
fies (1911a) that: 


In a creek . . . near Santarem, I collected 
400 specimens of Candiris (Stegopbilus) buried 
in the sand. They are minute and could be 
seen bv millions in this locality, where the water 
Was too shallow to permit the presence of 
large tishes of any kind. The fishes belonging 
to the genus Vandellia, as well as other genera 
of the Pygidiidae, lie buried in sand-bars, and 
[ have often seen them when disturbed rise 
like a ‘lash and bury themselves again in an 


instant, leaving small round holes where they 
reentered the sand. 
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Eigenmann (1918b) says that Mr. E. B. 
Williamson wrote him of seeing one 
species climbing the sides of a waterfall 
probably by means of its opercular spines 
and suctorial mouth. Of his own personal 
experience he writes (1918a and b): 


I recall one sultry day sitting in a cool clear 
brook near Honda, Columbia, leisurely raking 
my fingers through the sand and pebbles on 
the bottom. Minute fishes darted out of the 
sand and into it and under small rocks. I 
lined a dipnet with cheese-cloth and went for 
them, dipping up sand, gravel and all. I soon 
had a good number, 89 to be exact, of a new 
species of the genus Pygidium. 


Now if these fishes live their lives 
largely away from the sun, one would 
expect them to be comparatively colorless. 
Thus Keller (1874) records the fact that 
candiris are small fishes almost trans- 
parent in body. Jobert’s specimens (1898) 
taken off the wharf at Para were “reddish- 
gray, semi-transparent fishes.’’ Haseman 
found Vandellia sanguinea to be translu- 
cent. And finally in Eigenmann’s great 
monograph (1918b), nearly every member 
of the pygidiid subfamilies Vandellinae 
and Stegophilinae are noted as_ being 
“translucent,” “no color marking,” or 
“white.” Note will be made of this matter 
again under endoparasitism. 

This common inherent tendency to 
hide, to creep into a crevice or to burrow 
in the sand, is the first step leading to an 
extraordinary and unusual form of parasi- 
tism in members of the aforementioned 
sub-families of the Pygidiidae. The next 
step is to be found in their food and 
feeding habits: they are carnivores. 

Carnivorous Habits. All the catfishes 
are carnivorous, flesh and blood are the 
surest baits for them the world over, 
and the Pygidiidae are not exceptions. 
Witness Poeppig (1836) who writes of the 
caneros of Pebas (Peru Orientale) that 
“it was only necessary to let fall into 
the water a few drops of blood from a shot 
bird in order to bring together a swarm of 
these small and voracious animals.” In 
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fact the word canero is a derivative of 
carnero, meaning flesh-eater. 

That the candiris of the Ucayali are 
carnivorous was shown by Marcoy in 
1869. His Indian companions taught him 
how to collect these by a method as simple 
as it is Ingenious. His account is as follows: 


This little fish, the object of fear and horror 
to the natives, possessed considerable interest 
for us. On our return to Tierra Blanca we 
desired to study it at our ease, and to fish it 
there was no necessity for lines, berberis [a 
poisonous plant], or hook. At breakfast or 
dinner time we took the shell of a turtle which 
had been killed by Jeanne for the repast, and 
furnished with this gory trap, to which still 
adhered a little flesh, we proceeded to the 
river, in which we immersed it about six 
inches. The candiris of all sizes, attracted 
by the bait, instantly darted at the turtle 
shell; but hardly were they in its cavity than 
we suddenly raised it out of the water, and 
thus made two or three prisoners. If we were 
too busy that day, or were not in the humour 
to study our captives, we left them in the 
shell till the morrow, where, gorging themselves 
with fresh meat, they would get as fat as 
gold-fish in a globe. Twelve hours’ imprison- 
ment, subject to this régime, sufficed for our 
candiris to pass from the slenderness of early 
youth to the majestic rotundity of the pater- 
familias. Then we released them from their 
prison either to dissect or paint them. Occa- 
sionally we threw them, all alive and frisky in 
their bath, to the poultry, which fished them 
up and swallowed them in less time than it 
takes to record the fact. 


Jobert, after his bloodletting by the 
candiris at Para in 1876 [presently to be 
described] sought to collect some of these 
fish, and was told by an Indian fish-seller 
in the market that they could be gotten 
in the river a few yards away. The bargain 
struck, the Indian hung below the surface 
of the water just off the wharf the shell 
of a freshly killed turtle. After fifteen 
minutes he gently drew it up with a 
number of reddish-gray semitransparent 
fish of a maximum length of 4 cm. (1.6 in.). 
The color and the manner of their capture 
showed them to be carnivorous, and that 
they could abrade the skin was proved by 
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their pricking his fingers with their opercu- 
lar spines when Jobert essayed to pick 
them out of the shell. 

Haseman (1gtta), in his report on his 
expedition into South America for the 
Carnegie Museum of Pittsburg, says that: 
“Piranhas and candiris soon devour other 
fishes after they have been hooked . . . 
A freshly killed animal or an imprisoned 
large catfish left in the rivers over night 
are sometimes full of Cetopses and para- 
sitic Pygidiids the next morning.” 

In connection with these blood-sucking 
habits, it is interesting to note that Eigen- 
mann (1918b) describes as a new species 
a Vandellia sanguinea from the Madeira 
River and adds that “Mr. Haseman 
noted that the specimen was white [trans- 
lucent?], the alimentary canal straight 
and gorged with blood”’: hence its specific 
name. It is undoubtedly a blood-sucker. 
It should be noted just here that practi- 
cally all the members of the sub-families 
Stegophilinae and Vandellinae are white 
or transparent (some translucent) in coior 
and all have short straight intestines, 
things which also point to a diet of flesh 
or blood. 

Last of all the published accounts is 
Le Cointe’s (1922) who writes of the 
candiris that “united in a legion they like 
to make common cause with the piranhas 
in order to despoil a dead body of its 
flesh and even to devour alive a wounded 
animal which seeks refuge in a_ water- 
course.” And in a letter received recently 
Le Cointe reiterates that: “The candiris, 
which live occasionally in bands of great 
numbers, are most voracious, and flock 
by thousands to the dead bodies of animals 
thrown in the river, leaving at the end of 
some hours only the perfectly cleaned 
skeletons.” 

In the account personally communicated 
to me by Mr. Pearson, while this paper 
was being written, is the following perti- 
nent statement concerning a candirti taken 
in the Rio Bent basin: 


A single specimen of Urinophilus erythrurus 
was captured one evening as I was using fresh 
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meat to attract fish that might be near the 
river's edge. The meat was permitted to float 
down stream a short distance and there was 
picked up in a seine. The fish had fastened 
itself into the flesh by means of the retrorse 
hooks on its operculum. 


From these definite carnivorous habits 
of these little catfishes, in which there has 
been practically no hint of parasitism, 
it is not a far cry to carnivorous habits 
of these and kindred forms beginning 
with external parasitism and ending with 
at least semi-internal living, that in the 
branchial chambers of the host. In the 
next succeeding sections evidence will 
be brought forward to establish this. 

Ectoparasitic Habits of Pygidiid Cat- 
fishes. In the preceding section it has 
been definitely shown that various mem- 
bers of this family are carnivorous. Herein 
it will be shown that they go further than 
this by attacking (attaching themselves 
to) not only living fishes and mammals 
but even man himself, in this respect in 
their smaller way rivalling the fierce 
attacks of their voracious associates, the 
piranhas. 

The first to make mention of this 
habit is Marcoy (1869), whose account 
will now be given. However, it may be 
said that the fish whose actions he de- 
scribes might easily be piranhas (Characins) 
since such are their habits also. However, 
Marcoy distinctly says that it is a silurid 
fish (and as he figures a large number of 
fishes of this order, we must presume that 
he knew them as such) and he declares 
that its native name is candir&. Here are 
his own words: 


The larger of these [silurid] fishes, measuring 
five to six inches in length, make a remorseless 
war on the calves of the natives who come 
within their reach: they dart impetuously at 
the fleshy mass, and rend a portion away before 
the owner of the calf has time to realize his 
loss. Never did any disciple of Aesculapius who 
practised tooth-drawing extract a molar with 
any greater celerity than these candirds detach 
the morsel of the living flesh for which they 
show such a decided liking. 
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That the next fish (chronologically set 
out) is a pygidiid there can be no doubt, 
since it was identified by Liitken (1891) as 
Acanthopoma anneciens and this identifica- 
tion still stands. Miiller writing from 
Wallis’s notes (1870) says of the candira 
of the Huallaga that: 


It is a formidable plague for bathers, a 
species of blood sucker indeed, which with 
incredible powers of swimming goes to the 
body and inflicts a cupping-glass-like wound, 
and when it has succeeded so that it holds 
itself fast to the body, it spreads out in the 
wound a bundle of needles whereby as if 
with barbs it clings so tightly that only by a 
painful operation can it be separated from the 


body. 


Here we have ectoparasitism definitely 
established if we are willing to take the 
word of Wallis coming through Miller. 
This fish is shown in various aspects in 
Figures 1, 2 and 3. Study of Figure 3 will 
show the “cupping-glass” apparatus, the 
ventral mouth with prickle-like teeth in 
the upper jaw, and on either side the pads 
of spines on the lower and inner edges of 
the opercles, the whole forming a very 
efficient hold-fast mechanism. It should 
be noticed that Wallis’ description of 
this bloodletting apparatus is the first 
ever published. 

However, when we come to Jobert’s 
account (1898) we get definite experiential 
evidence. He had been told in Para that 
there were two kinds of candiris; the 
larger, the Candiru de Cavallo, which, too 
large to enter the urethra, was redoubtable 
for the wounds it inflicted on the bodies of 
horses and also of men bathing in the river, 
and the smaller, urinophilous form alleged 
to penetrate the genital orifices. Notwith- 
standing these accounts Jobert one day 
went in bathing in a channel near Para, 
where he had been warned that candirds 
abounded, and had an experience which 
we will let him tell in his own words: 


I had not been in the water more than five 
minutes when I felt in the Jumbar region, on 
the abdomen, and on the sides of the chest 
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some light but rapid strokes of a claw. Seeing 
the water around me tinged red, I hastened to 
regain the bank and ascertained that in the 


As described above in the section on 
carnivorous habits, Jobert procured some 
candiris off the wharf at Para by the 


regions where I had perceived the sensation 
of strokes of a claw the blood was escaping 
from wounds in the form of parallel scarifi- 
cations, which might have been made by an 
instrument so regular were they. These con- 
stituted groups of five or six lines each of the 


Fic. 5. Ventral view of head of Vandellia cirrhosa, 
showing ventrally placed mouth with 5 teeth in 
upper jaw, and inward and backward pointing spines 
on lower part of each operculum. (After Cuvier and 
Valenciennes. ) 


length of a centimeter and very close together. 
I was not able to ascertain their depth but 
these wounds bled freely throughout their 
whole length. 


His companions evinced considerable 
satisfaction of the “I told you so” kind, 
and congratulated him that there were no 
blood-thirsty piranhas about since had 
they been present he would not have 
gotten off so easily. Later when Jobert 
learned more about the piranhas he realized 
his fortunate escape. Of the danger of 
these fishes discussion will be had later. 


Fic. 4. Lateral view of Vandellia cirrbosa, natural size, showing general characters of pygidiid catfishes. (Alter 
Cuvier and Valenciennes, 1846.) 


turtle-shell method. When he tried to 
scoop the fishes out with his bare hand, 
they pricked his fingers with their spines. 
Jobert did not know whether this was the 
fish that  scarified him. However, he 
reports the facts and says that it was the 
unanimous opinion that this little fish 
was the candirti of the legends. He was in 
doubt as to its classification, realizing the 
difficulty of separating these small catfishes 
but concluding that it was nearer Castel- 
nau’s fish than Spix and Agassiz’. In 
1911 Pellegrin worked over Jobert’s col- 
lections in the Museum d’Histoire Natu- 
relle in Paris and found these bloodsuckers 
to be the Stegopbilus insidiosus of Rein- 
hardt, of which we have heard before and 
shall hear more a little later. 

As to the wounds made, the parallel 
scarifications and their length precluded 
the idea of their having been made by 
biting. These could only have been pro- 
duced by the spine-like teeth of the mouth 
or by the erected spines on the opercles 
when these are widely spread and the 
gill openings as much distended as possible. 
Finally Jobert concludes with the state- 
ment that there certainly exist in Brazilian 
waters fishes of small size capable of at- 
tacking man and drawing blood. 

Study of the mouth parts of Stegophilus 
(Fig. 8) show that these could not have 
made the parallel scarifications (five or 
six in number). Pellegrin thinks that 
the fish which attacked Jobert was a 
Vandellia, and probably V. wieneri, whose 
mouth parts are shown in Figure 10. To 


this I interpose two objections: first, 


that of this particular species only one 
specimen has been taken (high up in the 
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Andes), and second that as may be seen 
in Figure 10, it has nine teeth in the upper 
part of the mouth. On the other hand, 
Vandellia cirrbosa (a lateral view of which 
is shown in Figure 4) has five teeth in 
the upper jaw, as may be seen in Figure 5, 
which would make the sacrifications re- 
corded. Furthermore V. cirrbosa is known 
from many localities on the Amazon and 
at least as far down as Manaos. However, 
it is possible that both forms are to be 
found at Para. 

With regard to external parasitism 
among the Pygidiidae, our best witness is 
Haseman, whose remarkable collecting 
trip through South America has previously 
been referred to. One interesting state- 
ment (1g11a, p. 297) of his is that getting 
bitten by candiris is one of the dangers 
besetting the collector of fishes in South 
America. Again and more explicitly he 
writes (1g11b) that: 


Some of the species of the Pygiditidae called 
“Candira” attach themselves to any kind of 
fish or animal, including man. By means of 
suction, for which their mouths are adapted, 
they fasten themselves on their victim, and 
then painlessly cut the skin, and gorge them- 
selves upon its-blood. The fishes brought into 
the market at Manaos often show many wounds 
inflicted by the Candiris. Below the first fall 
in the Madeira River it is difficult to take a 
catfish [these fish lack protective scales] which 
has not been bitten several times by the 
Candiris. 


Pellegrin has in three papers (1909a, 
1909b, and 1911) discussed a curious 
member of the family Pygidiidae, Vandellia 
wienert. This little fish (92 mm., 3.6 
in. long) was collected in 1881 by Charles 
Wiener in the Rio Napo under the equator. 
Pellegrin compares this fish with V. 
cirrbosa C. and V. and with Castelnau’s 
V. plazai, all three being in the Museum 
d'Histoire Naturelle in Paris, and finds 
that all are adapted for a blood-sucking 
manner of life. However, as will be seen 
later, his own fish shows the most highly 
specialized structures fitting it for endo- 
parasitic living. 
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Next Professor Allen wrote in a personal 
letter (1926) that: 


I have never with my own eyes seen the 
Candiri attack a human being. And just 
once have I seen it attacking another fish. In 
that case it had the head and forward part of 
the trunk inserted through a perforation of 
the body wall into the body cavity. . . . One 
man pointed out to me on his own body a scar 
that he said was due to an attack of a carnero. 
It was on the abdomen above the inguinal 
region. 


Finally, G. S. Myers (1927) describes 
a little catfish called carnero belonging 
to the genus Urinopbilus which when 
taken was half buried in the abdomen 
of a large catfish (Pseudoplatystoma) 
caught at Iquitos in Peru. He says def- 
initely that: “It had burrowed directly 
through the body wall and was distended 
with blood.” Because of this habit he not 
inappropriately designates it U. diabolicus. 
In the same paper he describes under the 
name Haemomaster venezuelae (the Vene- 
zuelan blood-sucker) a little pygidiid taken 
by Dr. Ternetz on the Orinoco in 1925. 
Of this he wrote me in 1926: “I have 
just unpacked a Vandellia or Urinophilus 
gorged with blood, which Ternetz said a 
fisherman gave him on the upper Orinoco, 
having taken it from a large catfish.” 

Endoparasitic Pygidiids. From what 
has been recorded in the preceding sections 
of this paper with reference to the secre- 
tive, carnivorous and ectoparasitic habits 
of these fishes, culminating in their boring 
into and going into the abdominal cavity 
of a dead or live fish, or other animal, 
the reader is not unprepared for an easy 
transition to what may properly be desig- 
nated as endoparasitism in the Pygidiidae. 

The first to establish the fact of endo- 
parasitic habits in a fish of this family was 
Reinhardt (1859). He had been led by 
the reports of perfectly reliable persons 
in that part of Minas Geraes, Brazil, 
which he explored, to believe that a huge 
catfish called Sorubim ( Platystoma) found 
in the Rio das Velhas (a tributary of 
the San Francisco) carried its eggs and 
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young in its capacious mouth. In fact 
eyewitnesses told him that they had seen 
the young fishes fall out from under the 
gill covers when this 6-foot catfish was 
hauled out of the water. Furthermore 
Reinhardt knew that other South Ameri- 
can siluroids practiced oral gestation, and 
so he determined to try to clear the matter 
up. He offered the fishermen of Lagoa 
Santa, where he was collecting, a reward 
to bring him a Sorubim with young in its 
gill cavities. This lead to the interesting 
discovery which he described before the 
Natural History Society of Copenhagen 
in 1858 as follows: 


On February 27, 1852, a fisherman brought me 
a Sorubim in the gills of which he said there 
should be a little “young one.”’ On examination 
I indeed found there a young fish, hardly an 
inch long, which was already dead, although 
the Sorubim still showed faint signs of life. 
The little fish looked so unlike the big one 
that I was astonished, and upon finding out 
that the old fish was a male Sorubim with a 
young one, which looked exactly like the first, 
but was about three times longer, it became 
clear to me that these two small fishes could 
in no wise be what it was claimed they were. 
On the other hand they recalled to me the 
picture I carried in my mind of a Trichomycterus 
which I had obtained one year previously from 
the Rio das Velhas under the name of Cambeja, 
or Bagre molle. I naturally concluded that the 
fisherman in order to get the reward offered, 
had brought me the young of this Cambeja 
and was passing them off as the young of the 
Sorubim. I complained to his face about this 
procedure, and though I did not obtain any 
confession from him, I nevertheless had no 
doubt that I had been made the victim of a 
swindle. During the few weeks I still remained 
in Lagoa Santa before starting on my home- 
ward journey to Europe, nothing happened 
to induce me to think otherwise. 

Upon my return home, as soon as I could 
get access to the literature, and could make a 
direct comparison between the supposed young 
of the Sorubim and the Cambeja, I at once 
saw that I had made a mistake in assuming 
that the latter were the young of the former. 
In short these so-called young of the Sorubim 
were the little fishes which I have had the 
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honor of exhibiting to the Society. The whole 
matter became more involved and enigmatical 
to me, because it appeared that the fisherman, 
if he had been really guilty of an intended fraud, 
had for this purpose made use of a fish which 
was so rare that I had never found it, although 
I had collected great numbers of the various 
small fishes in the waters around Lagoa Santa; 
in fact a fish which I was forced to conclude 
to be as difficult to obtain as the real young of 
the Sorubim. In 1854, when I again visited 
Brazil, the solution of the riddle was one of 
my especial aims. Soon after I arrived at 
Lagoa Santa in the latter part of November, 
I indeed reached the solution much more 
quickly than I had expected, and in the 
following manner: 

A person from the vicinity of Lagoa Santa, 
but not the same one, who almost three years 
before had brought me the first Stegophilus, 
came to the village on a Sunday in the middle 
of December to attend mass according to the 
custom of the country. He brought with him 
on this occasion a Sorubim, which before he 
went to church he sold to a Frenchman who 
had a shop in the town. When mass was over 
he returned to get his pay, and watched the 
shopkeeper cut the fish into pieces. He remarked 
that when the fish had been pulled out of the 
water there had been five young in its mouth, 
of which two had remained inside. The shop- 
keeper looked and actually found the remaining 
“young,” and was kind enough, as he knew 
the matter would interest me, to immediately 
bring them to me and relate the circum- 
stances. At the very first glance at the so-called 
“young” I saw to my surprise that again 
Stegopbili had been brought me as the young of 
the Sorubim. 


Reinhardt could not believe that there 
was any attempt to trick him, for there 
was a total lack of motive. There could 
hardly be any collusion between this 
fisherman and the one of three years 
previous. These men separately could 
hardly have conceived the idea of the 
same little fish as the young of the Soru/im. 
No monetary interest was involved since 
no pay was asked or given, hence the 
two men would hardly have taken the 
trouble to work up such an aimless scheme, 
nor did any one come later to offer Sorubim 
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young. So he came to the belief that he 
had been entirely wrong in his suspicions 
and concludes thus: 


Fic. 8. 


Fic. 7. 

Fic. 6. Lateral view of endoparasitic pygidiid fish Stego- 
pbilus insidiosus. 

Fic. 7. Dorsal aspect of head of Stegopbilus showing 
opercular spines. 

Fic. 8. Ventral view of head of same fish showing mouth 
more backwardly placed than in Acanthopoma (Fig. 
3, Note opercular spines. (Figs. 6-8 after Reinhardt, 
1859.) 


This little fish in reality passes into and 
abides in the gill-cavities of the Sorubim. Its 
presence there has through an easily explained 
misinterpretation on the part of the common 
people given rise in Minas to the story of the 
Sorubim’s care for its young. 

Tremendously interested by this dis- 
covery, Reinhardt made every effort to 
get other specimens of the Sorubim with 
the included little fishes, but was unfortu- 
nately unsuccessful. He did not realize 
that this was a case of parasitism, though 
he raised the questions as to what caused 
the Stegopbilus to enter this abode, as to 
whether it got its food in objects brought 
in its host’s respiration, how frequently 
and in what numbers it is found in the 
gill cavities of its host, and finally as to 
whether it stays with the Sorubim exclu- 
sively or visits other fishes. In naming 
this little fish Stegophilus insidiosus (“the 
insidious cover-lover”) Reinhardt in a 
remarkable way vindicates the aim of 
nomenclature, to make the name accu- 
rately describe the named. 

Figure 6 herein shows the fish in lateral 
view, and Figures 7 and 8 portray the 
head in dorsal and ventral aspects to 
give the details of the gill-cover spines 
and the teeth in the upper jaw. That this 


Gudger—Catfish Called Candirti American Journal of Surgery 185 


fish is a parasite and not a commensal, 
that its slender form fits it to creep be- 
tween the gill-lamellae of its host, that 


Fic. 9. Lateral view of Vandellia wieneri showing ventral 
mouth and spinose gill cover. (After Pellegrin, 1911.) 


the spines on its gill-covers enable it to 
anchor itself there, that the teeth on its 
upper jaw enable it to abrade the tender 
tissues of the gills, and that its ventrally 
placed mouth enables it to suck in the 
blood, all may be perceived by a study of 
these figures. To Reinhardt then is due 
the credit for first (unknowingly) demon- 
strating endoparasitism in a_ pygidiid 
catfish. 

Giinther, largely on the strength of 
Reinhardt’s discovery, in his British Mu- 
seum “Catalogue” (1864) established the 
sub-family “‘Siluridae Branchicolae”’ (silu- 
rid gill-dwellers) to embrace Stegopbilus 
to which there was every reason to credit 
the habit of living parasitically in the 
gills of its huge host, and Vandellia whose 
marked and very close similarity of struc- 
ture led him to conjecture similar habits 
in it. However, in 1880, he says that 
“there is no doubt that they live parasiti- 
cally in the gill-cavity of larger fishes 
(Platystoma), but probably they enter 
these cavities only for places of safety, 
without drawing any nourishment from 
their hosts,” certainly a queer statement 
since it alleges parasitism and then retracts 
It. 

In two papers published in 1909 and 
in a third in 1g11, Pellegrin makes out 
an impregnable case for endoparasitism 
in Vandellia wieneri. The first paper was 
merely preliminary but in the second 
(1909b)! he goes carefully into the classi- 

1The data contained in Pellegrin’s second paper 
(1909b) is added bodily as an appendix to another paper 
published in 1911; mention is made of it here that my 
bibliography may be kept straight. The interested 
reader is referred to whichever paper is most convenient 
for him. 
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fication of the three known species of the 
genus Vandellia, compares them with 
species of related genera, and carefully 


Fic. 10. Ventral view of head of Vandellia wieneri in 
detail. Note ventrally placed small mouth, 9 back- 
wardly pointing spines in front of mouth, toothless 
lower jaw, mask-like organ with its central aperture, 
backwardly and inwardly pointing spines on lower 
operculum, and small and narrow gill openings. This 
head is enlarged four times. (After Pellegrin, 1909.) 


reviews all the literature available to 
him bearing on the habits of the Pygidiidae. 
Here follow his researches and conclusions 
as to the manner of life of V. wienert. 
Pellegrin’s drawing of Vandellia wienert 
is shown in Figure g and an enlarged 
ventral view of the head is shown in 
Figure 10. Of the interesting structures 
shown in this latter figure, Pellegrin 
calls attention to the group of nine fang- 
like teeth in front of the mouth so placed 
that they point backwards and inwards. 
Normally these teeth lie flat but they 
are capable of a certain amount of erection. 
As the figure shows, the median fangs 
are much longer than the lateral ones. 
The buccal cavity has a number of papillae 
and behind is limited by a definite fold 
of tissue. The lips are laterally thickened. 
The lower is slightly hollowed in its 
middle section and is entirely devoid of 
teeth. Behind it is a large membranous 
mask pierced in its center by a little open- 
ing. This mask on being drawn forward 
encloses all the anterior part of the buccal 
cavity. On either gill cover is a group of 
about 15 opercular spines. These are 
sharp, tooth-like, and point upward and 
backward. Underneath the head on either 
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side in the vertical of the hinder edge 
of each eye is a patch of interopercular 
spines pointing backward and inward. 
The branchial openings are very much 
reduced, the length of each being about 
equal to the diameter of the eye. The 
mouth is small and inferior and the in- 
testine is short and devoid of convolu- 
tions, adapted for a flesh or better for a 
blood diet. 

This opercular spinous apparatus, com- 
bined with the peculiar structure of the 
mouth and with the restricted branchial 
openings, indicates a high degree of 
specialization but one wholly parasitic. 
Pellegrin believes that it was a Vandellia 
that attacked Jobert at Para, and possibly 
V. wieneri itself. If now the reader will 
turn back to Jobert’s account on p. 181, 
he will see that it certainly must have 
been a fish provided with fangs in the 
upper jaw that wounded Jobert. Of 
the presumed habits of the fish, Pellegrin 
writes (1g09b, 

If one recalls here the description given 
above of the buccal and opercular apparatus, 
the function of these different organs Is easily 
explained. One readily comprehends that the 
half circle of hooked teeth placed before the 
mouth, teeth susceptible of a certain amount 
of erection, and especially those of large size 
to the number of 5 or 6, will produce parallel 
scarifications, regular and in a group of 5 or 
6 lines. The interopercular spines underneath 
the head, although but little erectile might also 
take part in a certain measure in the scarifica- 
tion but their chief service would be for 
fixation. With reference to the opercular spines 
on top of the head, it seems to me that, in view 
of the direction in which they point, they are 
destined to facilitate the progress of the fish 
and to prevent backward movement when the 
animal is moving forward in a narrow path, for 
example between the branchial Jamellae of the 
Platystoma. 


It is perfectly clear how this little fish 
can by means of its spines start a flow of 
blood from its host, but it is not clear 
how the ingestion of blood is effected: 
Seeking information on this point I wrote 
Dr. Pellegrin and specificially asked for 
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his views of the use of the mask-like organ 
with its aperture. In reply he kindly says: 
“Concerning Vandellia wieneri, without 
speaking categorically I nevertheless be- 
lieve that the opening situated in the 
middle of the membrane masking the 
mouth serves for the sucking of the 
blood.” The restricted opening of the 
gills would considerably facilitate the 
sucking fast of the fish to its host, and 
finally the short straight intestine is 
admirably fitted for the ingestion and 
digestion of a rich concentrated food like 
blood. 

The points brought out by Pellegrin 
make it clear that his fish is a blood-sucking 
parasite adapted for penetrating between 
the gills of large fishes, and that it or a 
near relative was Jobert’s assailant. Just 
here let us recall Miiller’s statement as 
far back as 1870 about his blood-sucker 
(identified by Liitken in 1891 as the 
pygidiid, Acanthopoma annectens) which 
“inflicts a cupping-glass-like wound, and 
when it has succeeded so that it holds 
itself fast to the body, it spreads out in 
the wound a bundle of needles whereby 
it clings so tightly that only by a painful 
operation can the fish be separated from 
the body.” For these structures see the 
drawing of the under side of the head in 
Figure 3. 

One other species, Branchoica bertoni, 
belonging to the Pygidiidae, has been 
taken from the gills of a host. Eigenmann 
(1918a and b) has found two specimens 
(the only ones known) parasitic on a 
large characin, Ptiaractus brachypomus, 
one from Asuncién, Paraguay, the other 
from Puerto Bertoni, Alto Paranda. Each 
was 24 mm. (1 in.) long. As one can see 
from Eigenmann’s figures of the fish 
and of the head, reproduced herein as 
Figures 11, 12 and 13, this fish has a 
round ventrally placed mouth, very small 
gill openings, and opercles beset above 
and below with spines pointing backwardly 
and inwardly. In the upper jaw is a large 
patch of backwardly pointing spine-like 
teeth largest in the center. At each corner 
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of the mouth are two other patches of 
needle-shaped teeth which point toward 
each other. These with the help of the 


Fic. 13. 


Fic. 11. Lateral view of Branchoica bertoni. Note ven- 
trally placed mouth and patches of opercular spines 
pointing backwards and upwards, and backwards 
and downwards. 

Fic. 12. Dorsal aspect of head of Branchoica. Note 
dorsal patches of backwardly and upwardly pointing 
opercular spines. 

Fic. 13. Ventral view of head of Branchoica bertoni. 
Note small mouth with backwardly pointing teeth 
in upper jaw, and with laterally placed spines on 
upper and lower jaws pointing more or less toward 
each other. Note also position and pointing of opercu- 
lar spines. (After Eigenmann, 1918.) 


Fic. 12. 


opercular spines form an excellent hold- 
fast and bloodletting apparatus. We have 
then under consideration a fish which in 
structures and habits and habitat is 
almost identical with Pellegrin’s Van- 
dellia wienert and Reinhardt’s Stegopbilus 
insidiosus. After a careful study of Figures 
11, i2 and 13 there can be no doubt that 
Branchoica (the gill dweller) is an endo- 
parasite in the gill chamber of its char- 
acin host. The proofs are overwhelming. 
The eel-like bodies of these little pygidiid 
catfishes of the subfamilies Stegophilinae 
and Vandellinae (see Figs. 1, 4, 6, 9, 
and 11) fit them for penetrating between 
the gill lamellae of their host fishes, their 
opercles with patches of spines above and 
below enable them to hitch themselves 
forward and to hold fast securely within 
the gills, their ventrally placed mouths 
beset with teeth aided by their restricted 
gill openings enable them to stick fast, 
their jaws beset with teeth enable them 
to scarify the gill tissues of their hosts, 
and finally helped by their very small 
gill openings their stomachs can suck 
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in the blood set free: all these things pro- 
claim these fishes as endoparasites. Their 
gill-penetration and blood-sucking habits 
have undoubtedly grown out of their 
primal ancestral habit of creeping under 
objects and into cavities for protection 
and for animal food. 

Summing up the whole situation, Eigen- 
mann (1918b) comes to the conclusion 
that probably all members of the extensive 
family Pygidiidae are free livers except 
the “parasitic Stegophilinae and the uri- 
nophilous Vandellinae.”’ Hence the plain 
inference is that our evil-minded fishes 
called candiris belong to the latter groups, 
as will be set out in a brief résumé. 

From the facts set forth as to the cap- 
ture of Branchoica bertonii and Stegopbilus 
insidiosus together with their peculiar 
head, gill and mouth structures, it is 
clear that gill-chamber parasitism is proved 
for them. The same structures, together 
with their blood-sucking habits, lead to 
the belief that the Vandellias, particularly 
V. cirrbosa, sanguinea, and wieneri are 
also parasites and probably endoparasites. 
The case is hardly less strong against 
Acanthopoma annectens, since its head 
and mouth structures almost duplicate 
those of Stegopbilus. 

My own belief is that further study 
of the habits and life histories of the 
members of the two subfamilies named by 
Eigenmann will show that they are para- 
sitic, and probably endoparasitic fishes. 
But the insistent question is: Are there 
any members of the subfamilies to which 
the name candir& applies? 


(To Be Concluded) 
BOOK REVIEWS 


Tue Principces OF CLINICAL PATHOLOGY IN PRAC- 
tice. By Geoffrey Bourne, m.p. (Lond.), M.r.c.P. and 
Kenneth Stone, mM.p. (Oxon.), M.R.c.P. Oxford Univ. 
Press, 1929. 

The authors have undertaken a meritorious 
task in making a book which indicates in some 
detail the laboratory aids useful in the diagnosis 
of different diseases. They call attention to 
the need for a publication of this kind, as the 
textbooks on clinical pathology are devoted 
chiefly to technic of procedure and those 
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on general medicine do not elaborate laboratory 
aids sufficiently. The subject is as extensive 
as the practice of medicine itself and it has 
evidently been difficult to decide what to 
include, and what to omit. There are however, 
a number of modern and important laboratory 
aids which have bare mention only. The clinical 
pathologist would also like to see more atten- 
tion to biological chemical aids and greater 
detail in cellular pathology in blood diagnostic 
aids. Numerous views expressed are evidently 
personal rather than those generally accepted, 
and utility should have prompted the voicing 
of both. 


THe Femace Sex Hormone. By Robert T. Frank, 
A.M., M.D., F.A.C.S. Springfield, III., Charles C. Thomas, 


1929. 

This is a much needed work. There has been 
so much pseudoscientific mental belly-wash 
concerning the female sex glands and their 
secretions that it is a distinct relief and pleasure 
to read scientific, commonsense paragraphs, 
amply backed by careful laboratory work 
by a writer who has carved his name large 
among the sound men of his calling. To every- 
one interested in obstetrics, gynecology, 
surgery, and the sex hormone of the female as 
related to the wide field of medicine this 
book becomes a working essential. 

One cannot give in outline the book without 
almost copying it in toto. The researches of 
Dr. Frank on this subject extend back to 1904 
and have been continued to date in several 
well-known laboratories. The book is divided 
into two parts: Part 1 deals with the biology, 
pharmacology and chemistry of the subject; 
Part 1 with clinical investigations based on 
the female sex hormone blood test. The book 
is 321 pages long and has 86 illustrations 
and 36 graphs. 

Although even the casual reader will see 
the text represents the most painstaking and 
scientific work, yet the book is easily read 
and one does not have to be a research worker 
to appreciate it. Any physician will read it 
with pleasure and profit. 


Die Currurcie. Edited by M. Kirschner and O. 
Nordmann. Lief. 25. Berl., Urban & Schwarzenberg, 


1929. 

This part of this monumental system of 
surgery contains the “Surgery of the Brain” 
by Dr. Egon Ranzi and the 
Vegetative Nervous System” by Dr. F. Bruning 
and Dr. O Stahl. The illustrations are beautiful 
and the bibliography fairly complete even 


“Surgery of the. 


MS 


¥ 
3 


AES 

| | 

| 

| 

] 

| 
] 

| 

| 

| 

Jj 
" 

nd 

3 
4 
4 

d 

be 4 

q 
= 


New Sexes VOL. VIII, No. 1 


in the American and English literature. The 
entire work when complete is on a par with 
the parts already seen. “Die Chirurgie” by 
Prof. Dr. M. Kirschner and Prof. Dr. O. Nord- 
mann will be a standard for many years to come. 


PeacricaL Loca, ANESTHESIA. By Robert Emmett 
Farr, M.D., F-A.c.S. Ed. 2, revised. Phila., Lea & Febiger, 


1920. 

Dr. Farr has succeeded in the new edition 
of his work on “Practical Local Anesthesia” 
in bringing this subject right up to date. 
This much discussed topic is covered in a 
complete and authoritative manner within 
the scope of a 600 page, well-illustrated volume, 
which should find a place on the reference 
shelves of every surgeon. 

Cancer. A Practical Resume of the Subject for 
General Practitioners. By G. Jeanneney. Trans. by 
John Gibson, mM.p., and John H. Watson, M.B., F.R C.s. 
Lond., H. K. Lewis, 1929. 

This little book on cancer, which has had 
quite a vogue in France for several years, 
has now been translated and made available 
for English reading physicians. It is another 
plea for the early diagnosis of cancer and for 
the application of radiation therapy where 
indicated. Concise and practical, this little 
book has a definite place in the cancer literature 
and its perusal will help many general practi- 
tioners to answer, in a commonsense way, 
many of the cancer problems presented to 
them. 


SurcicaL Diseases oF THe Tuyroip GLANb. By 
E. M. Eberts, mM.p. with assistance of R. R. Fitz- 
gerald and Philip G. Silver, m.p. Phila., Lea & Febiger, 
1929. 

According to the foreward of Dr. Archibald: 
“Here one will find set forth in orderly fashion 
the knowledge acquired not only, or merely, 
through the management of many cases, 
but also through a conscientious study of 
those cases... . The work bears the hall- 
mark of personal experience. And to all this 
there has been added, as I know, a wide 
knowledge of the work and opinions of others 
on both sides of the Atlantic.” Within the 
scope of a duodecimo of 238 pages, Dr. Eberts 
has attempted to cover the entire subject in 
fifteen chapters. Necessarily short, the book 
may be considered a good review or introduc- 
tion to the subject but it will by no means 
replace, either in completeness or authoritative 
presentation, a number of the recent, larger 
anc more detailed books that have appeared 
both in America and Europe. 
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Die ROENTGENDIAGNOSTIK DER INTRATHORAKALEN 
TUMOREN UND IHRE DIFFERENTIALDIAGNOSE. By Dr. 
Robert Lenk. Wien, Julius Springer, 1929. 

Dr. Lenk’s book on “Die Rontgendiagnostik 
der Intrathorakalen Tumoren und Ihre Dif- 
ferentialdiagnose”’ is one of the most important 
additions to roentgen literature in recent 
years. No German-reading surgeon can afford 
to be without this book and it is to be hoped 
that it will be made available to English readers. 
With remarkable clarity, the author has 
succeeded in showing the definite help that 
is to be obtained from the roentgen ray in 
thoracic cases that so often present almost 
insurmountable diagnostic problems. The chap- 
ter on carcinoma of the lung alone makes 
this book worthwhile to every surgeon. 


American Journal of Surgery 


Common INFECTIONS OF THE FEMALE URETHRA 
AND Cervix. By Frank Kidd, m.cu. (Cantab.), F.R.c.s. 
(Eng.), and Malcolm Simpson, M.s., p.p.H. (Cantab.). 
With additional Chapters by George T. Western, M.p., 
and M. S. Mayou, M.s., F.R.c.s. Ed. 2. Oxford Univ. 
Press, 1929. 

The first edition of this worthy book came 
out in 1924. In bringing out the second edition 
the authors have not seen cause to alter the 
original chapters. In their preface they say: 
“The methods therein described have stood 
the tests of time and experience, and have 
become recognized and effective. We have 
added a chapter describing how to hasten 
on the time of cure by more intensive treat- 
ment, and mentioning certain improvements. 
. . . We call special attention to the chapter 
on gonococcal arthritis advocating treatment 
by early active movements of the joints 
themselves and condemning splints and 
plaster.” 

In the treatment of cervicitis among other 
measures described is amputation of the cervix. 
Sturmdorf’s excision of the cervical mucosa 
is not described or mentioned. To our mind 
this is the only omission of any importance. 

The book is well written, above the average 
in this respect, and should have a wide appeal. 


ORGANHORMONE UND ORGANTHERAPIE. By 
Geh.-Rat. Prof. Dr. August Bier, Dr. W. Fehlow, 
Dr. A. Gehrke, Dr. U. Luetkens, and Privat-Doz. 
Dr. A. Zimmer. Miinchen, J. F. Lehmanns, 1929. 

Any book sponsored by August Bier is 
entitled to universal attention and this small 
volume of 90 pages on organotherapy gives a 
concise, easily understood resumé of the sub- 
ject in which German reading physicians will 
be interested. There are four chapters as follows: 
Ueber Organhormone und Organtherapie, 
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Organtherapie der Leber-Gallenwegerkrankun- 
gen, Organtherapie bei Nervenkrankheiten 
and Zur Technik der Tierbluthbehandlung des 
Morbus Basedow. 

Diseases oF THE Cuest AND THE PRINCIPLES OF 
Puysicat Dracnosis. By George William Norris, 
M.p., Henry R. M. Landis, M.p., sc.p. With a Chapter 
on the Transmission of Sounds through the Chest by 
Charles M. Montgomery, M.p., and a Chapter on the 
Electrocardiograph in Heart Disease by Edward B. 
Krumbhaar, PH.p., M.p. Phila., W. B. Saunders, 1929. 

Norris and Landis’ work has become within 
twelve years, one of the most used and most 
quoted books in the library of the American 
physician. It is of value not only to the inter- 
nist but also to the general practitioner in 
whose work physical diagnosis plays such an 
important réle. The new edition contains 
the latest data on all questions within its 
scope. Not loaded with an extensive bibliog- 
raphy, this book contains footnote references 
wherever necessary. The editorial judgment 
of the authors in the matter of omissions is 
to be as much commended as is the clarity 
and terseness of the material included. This 
book of almost a thousand pages, well indexed 
and well illustrated, is not padded in any 
way and every word adds to the sum total 
of the information included within its covers. 

Grenz Ray Tuerapy. By Gustav Bucky, ™M.p. 
Contributions by Dr. Otto Glasser and Dr. Olga 
Becker-Mannheimer. Trans. by Walter James High- 
man, m.p. N. Y., Macmillan, 1929. 

So much has been said and written regarding 
the value, or lack of it, of grenz ray therapy 
that an authoritative book by the pioneer 
investigator is welcomed. The physical founda- 


tion of grenz ray therapy in this book is 


written by Dr. Otto Glasser. The balance of 
this book, covering the historical evolution, 
principles, anatomic and biologic considera- 
tions, the technic, clinical symptoms, dangers 
and treatment in skin and internal diseases, 
is written by Dr. Bucky. The book covers the 
ground thoroughly and provides much food 
for thought. The author himself says: “I 
have acceeded timidly to the request of the 
publisher for an exhaustive exposition of 
grenz ray therapy, for the undertaking seemed 
premature to me,” but thorough use of this 
book by American physicians will undoubtedly 
go a long way towards settling the future 
position of grenz ray therapy. 

Tue AMERICAN ILLUSTRATED Mepicac Dictionary. 
By W. A. Newman Dorland, M.p., F.A.c.s. With 


the collaboration of E. C. L. Miller, m.p. Ed. 15, rev. 
and enl. Phila., W. B. Saunders, 1929. 
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The publishers claim that this book has 
two thousand new words “hundreds of them 
not defined in any other medical dictionary.” 
The reviewer has not undertaken to check 
this count but we can say that this edition 
has withstood a very thorough test and has 
been found to be the most satisfactory diction- 
ary yet found. The preface states that this 
edition was revised by Dr. Morris Fishbein 
with the cooperation of the editorial staff 
of the American Medical Association. It also 
states that “In this revision official nomen- 
clatures such as those of the American Chemi- 
cal Society, the Council on Physical Therapy, 
the Council on Pharmacy and Chemistry, the 
Association of Pathologists and Bacteriolo- 
gists, the American Radiological Association, 
and similar bodies have been followed.” 
It would seem to be most desirable to have 
a book where the official nomenclatures of the 
various specialities are co-related. It is sur- 
prising to find in so carefully edited a dictionary 
that the American Radiological Society is 
mentioned. Careful investigation reveals no 
such society and it is supposed that The Ameri- 
can Roentgen Ray Society, which some years 
ago attempted to standardize roentgen nomen- 
clature, is referred to. This book of over 1400 
pages is more than a dictionary, it is a veritable 
encyclopedia with a supplementary posologic 
and therapeutic table that will probably be 
one of the most used parts of the book. IIlustra- 
tions are added where necessary and still 
there is no padding whatever. Every medical 
editor will, of course, have this book at his 
elbow. Every medical author should have it. 
In fact, as an all round reference work it 
belongs in the office of every physician. 


HanpsucH Der PRAKTISCHEN CHIRURGIE. Edited 
by Geh.-Rat. Prof. Dr. C. Garré, H. Kiittner, E. 
Lexer. 6 vols. Vol. 1. Chirurgie des Kopfes. Vol. 111. 
Chirurgie des Bauches. Vol. tv. Chirurgie der Wirbel- 
saule und des Beckens. Vol. v. Chirurgie der oberen 
Gliedmassen. Vol. v1. Chirurgie der unteren Gliedmas- 
sen. Stuttgart, Ferdinand Enke, 1926-1929. 


The sixth revised edition of this classic is 
received with mixed feelings. It brings back 
memories of the year 1904 when the second 
edition was published in English under the 
editorship of the famous Dr. William T. Bull 
and as “Bull’s Surgery” it became, and prom- 
ised to remain, an outstanding feature of 
American surgical literature. The English - 
translation was from the second German 
edition edited by von Bergman, Bruns and 
von Miculicz. None of the original editors, 
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therefore, has survived to see this splendid 
continuation of their work. The feeling of 
regret that the American edition was not 
continued and kept up to date is enhanced 
by an examination of the revised German 
edition which, under the editorship of Kuettner 
and Lexer is maintaining in every way the 
high standard originally set for it. Volume 1 
of this edition was published in 1926 with a 
statement in the preface that the publishers 
hoped to issue the complete work by the end 
of 1927. Accompanying the volumes now before 
us is the announcement that Volume u, 
completing the work, will be published in 
1930. The difficulties and delays in issuing 
cooperative compiled works would seem, 
therefore, to be equally great in Germany 
as in this country and probably this is an 
international failing. The latest volumes issued 
are volumes 11 on “Surgery of the Abdomen” 
and volume vi on “Surgery of the Lower 
Extremities.”” The articles in the volume by 
Koerte of Berlin “Surgery of the Peritoneum,” 
“Abdominal Surgery,” and “Pancreas” alone 
make this volume worthwhile, while the 
50 page’ article on the “Liver” by Garré is 
an outstanding example of multum in parvo. 
The splendid bibliography at the end of each 
chapter, always an outstanding feature in 
this work, has been brought up to date and 
it is refreshing to see the recognition to Ameri- 
can literature therein, a thing not to be said 
of all German works. Practical surgery with 
reference to the needs of the active surgeon 
is the keynote of this work. Long philosophic 
discussions over pathology and etiology that 
we are so accustomed to in German works 
are studiously avoided and for quick reference 
for an active practitioner we know no better 
work to recommend. The illustrations are 
well selected and well executed. The type is 
legible, the paper good and the binding sub- 
stantial. If memory serves correctly, the five 
volume translation in 1924 sold for $30.00 
a set. What a commentary on the times that 
Volume u alone of the new edition costs 99 
marks. But this is no fault of the authors or 
publishers and the work is well worth the price. 
In fact, compared to some other German 
publications it may really be called “cheap.” 
Twenty-five years’ acquaintance with this 
work and a thorough scanning of the new 
edition, far from dimming his enthusiasm, 
leaves the reviewer with the feeling that the 
sixth edition is the best that has yet been 
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published of one of the most practical systems 
of surgery he has become acquainted with. 
If you read German, by all means add this 
work to your library. Would that some William 
T. Bull of today could induce some enterprising 
American publisher to bring out a translation 
of this edition. That it would be at least as 
popular as the edition of 1904 there can be no 
doubt. 


Curnicat Osstetrics. By Paul T. Harper, o.p., 
sc.D., F.A.c.S. Phila., F. A. Davis, 1930. 

As a clinical obstetrics or a book that deals 
with the practical side of obstetrics we recom- 
mend Dr. Harper’s work to every one doing 
midwifery. It may not appeal to the specialist 
or teacher of obstetrics as nothing new is 
added to the well written text. But to the 
thousands of physicians who look upon obstet- 
rics as a necessary evil and the drudgery part 
of their work, and who want a book that will 
straighten them out and give the answers to 
the common problems they meet every day, 
we earnestly advise them to own this volume. 


Tue Picrure Its CLINnicaL SIGNIFI- 
cance. (Including Tropical Diseases). By Prof. Dr. 
Victor Schilling. Trans. and Ed. by R. B. H. Gradwohl, 
m.p. Ed. 7 & 8, St. Louis, C. V. Mosby, 1929. 

According to the translator’s preface, “The 
world owes a debt of gratitude to Prof. Schilling 
for his originality, both as a hematologist 
and as a clinician. He has been courageous 
enough to enunciate an almost new and 
original scheme of interpretation of the blood 
picture in infection. In my experience, I have 
found corroboration for all his statements 
that I have had time to follow up. I feel sure 
that when the great group of American labora- 
tory investigators and clinicians have had 
time and opportunity to learn these methods, 
they will find here a great help in everyday 
practice.” To this statement no exception 
can be taken. With the publication of this 
book there is no longer any excuse for faulty 
technic. The author’s ideas are presented with 
true German thoroughness and the translation 
has been well done. Study of this work by 
American laboratory investigators and clini- 
cians will probably lead to a more widespread 
usage of Schilling’s methods which have been 
found so desirable in Europe. The colored 
plates, while not as good as they might be, 
answer their purpose. This work represents 
a real advance in hematology and makes a 
distinct contribution to diagnosis. 
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A CLINICAL STUDY OF THE 
ABDOMINAL CAVITY 
AND PERITONEUM 


INTRODUCTION* 


HIS book has been written very largely at the instigation 

of Mr. Paul B. Hoeber and his associates. The encourage- 

ment of the publishers has brought to present form, notes 
which were primarily gathered simply as a postgraduate review 
of the abdomen. 

Who interested in surgery does not, in one manner or 
another, conduct such a postgraduate study? It is natural, 
from the time when problems of surgical practice first replace 
the fixed routines of a medical curriculum, that more and more 
attention be given to clinical observations. Their value is 


‘increasingly recognized and this makes it necessary that the 


practitioner repeatedly review undergraduate subjects in an 
attempt to find some basis upon which to interpret and 
evaluate bedside findings. Every surgeon, by some method of 
his own, continually gathers, studies, and seeks to correlate 
essential facts concerning the abdomen. Carefully to investi- 
gate one clinical detail after another represents little more 
than an effort clearly to understand and adequately to meet 
daily professional problems. 

While to collect such notes is natural, to prepare them for 
publication is quite another matter. The magnitude of such a 
task might well stir the temerity of even a learned anatomist 
or a seasoned clinician. To search through the fundamental 
branches of medical science: embryology, anatomy, physiol- 
ogy, chemistry, bacteriology, neurology, physical diagnosis, 


* This introduction is intended for the completed book rather than for this single 
issue of the Journal. It is here, therefore, disproportionately long, but gives to the 
reader an understanding of the scope and character of the volume as a whole, as it will 
appear throughout the year. Any desiring to omit the reading of the introduction should 
turn to the heading, Section I, The Cavity, p. 6. 

I 
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for the particular bearing of these subjects upon a problem at 
hand, is indeed a pleasure. But to present for the consideration 
of others any large number of surgical topics, intimately 
involved as they are with the many basic sciences, obviously 
exceeds the scope of individual authority. Expertness in the 
presentation of a single phase implies a degree of inexpertness 
in the presentation of other equally important phases but those 
far afield from any one specialty. The surgeon when seeking 
detail or a high degree of precision will always find it neces- 
sary to consult numerous separate sources. The single clinical 
text has inevitable shortcomings. Such a volume can never be 
in any sense complete, for surgical literature is too vast and 
new observations and changes are too frequently made. Taking 
up, also, a mixture of topics, some clinical and some dealing 
with basic sciences, it is difficult to find a method for presen- 
tation which is entirely satisfactory as to logic and arrange- 
ment. These difficulties involved in the preparation of a 
olinical text are too obvious to necessitate discussion. 

It is true, however, that the busy practitioner is not always 
willing to collect his information laboriously and piecemeal. 
There are times when something of depth would gladly be 
sacrificed for a greater breadth. The convenience of a single 
volume broad in scope compensates for certain limitations. 
The single book touching on many subjects serves as a stimu- 
lus, its extensive bibliography acting as a wedge, for an entry 
into new and broader fields. In addition, the inexpertness 
which is inherent in such a single volume, both inclusive and 
comprehensive in character, ensures a certain freshness of 
viewpoint and an elementary style which might prove of 
distinct advantage. 

The notes which form the basis for the present text were 
collected as follows: Taking little for granted, the most com- 
monplace terms were looked up, in order to discover their 
true significance and complete meaning; accepted eponyms 
were dealt with by going, wherever possible, to the original 
sources and there reading the exact words of the men signified 
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in the eponyms (such names as those of McBurney, Winslow, 
Fowler, Murphy, Trendelenburg, etc. which so commonly 
appear in reference to signs, anatomic locations, and methods 
for treatment, may represent either vagaries of thought or 
surgical matters: of accuracy); an extensive review was made 
of current literature as it describes clinical points of demon- 
strated value regarding the abdomen. In a‘word, the effort 
has been to make this a comprehensive postgraduate review. 
The objective is a more perfect understanding of what is 
observed at the bedside and in the operating room. The effort 
is to gain added clarity and precision in those matters which 
most commonly demand the attention of thé abdominal sur- 
geon. Yet the work extends beyond this primary object of 
examining individually the problems of everyday surgery and 
includes a study of the fundamentals of the medical curricu- 
Ium. Old subjects are taken up from new angles. 

The material of the book has been divided into four sec- 
tions, namely: 

1. The Empty Cavity. 
u. The Enteric Tract. 

11. The Solid Abdominal Organs. 

1v. The Peritoneal Membrane. 

These notes, then, deal with both a ‘microscopic and a 
telescopic range of vision. Upon the one hand, they seek to 
focus clearly upon details, for it is in the observance of these that 
success, both in diagnosis and treatment, very largely depends. 
But upon the other hand they seek to maintain a degree of 
far-sightedness capable of seeing in the patient: an individual, 
all of whose organs are dependent one upon the other, and of 
simultaneously observing both local and general reactions. 
Through visualizing surgical problems within both the micro- 
scopic and the telescopic range, an effort is made to gain the 
advantages of each while avoiding the disadvantages of either. 

The need for such postgraduate study will seldom be 
denied. To open the peritoneal cavity is a‘relatively simple 
act. Similarly, abdominal closure is not, as a rule, a difficult 

Supp.eMENnT: A, J. S., n.s. Vol. VIII, No. 1, p. 1907 
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procedure. Yet it is a matter far from simple to be certain, 
after this space has been opened and closed, that in the tense 
interval of the operation everything has been correctly done 
to serve the best interests of the patient. Abdominal operations 
uniformly involve a degree of uncertainty. Even the expert 
surgeon whose extended experience has repeatedly led him 
into all regions of the abdomen and has brought him over and 
over again upon new and unexpected abnormalities, finds this 
cavity a stimulus to constant study. What surgeon has not 
seen one intra-abdominal condition mistaken for another; 
or has failed to encounter pathological changes which were 
complicated in character involving many structures. The oper- 
ator is well acquainted with the diversity in the manifestations 
of the diseases within each single organ; he knows the high inci- 
dence of congenital defects, and the wide range of intraperi- 
toneal relationships which must be considered as consistent 
with the normal. Thus, many operative details cannot be 
planned in advance but can be settled only during the opera- 
tion. It is an axiom that the abdominal surgeon must enter 
the peritoneal cavity “prepared for anything and everything.” 

The abdomen presents to the student a veritable puzzle. 
The intricacies and complications of the peritoneal cavity 
seem, at times, to be almost without end. Many factors com- 
bine to explain this. Among them might be mentioned the 
size of the space and the number of the organs contained 
within; the numerous fusions, mesenteries, ligaments and 
omenta, by which the organs are attached to the parietes; 
the involved relations of one organ to another, and of all 
intra-abdominal organs to viscera in other parts of the body; 
the complex arrangements of blood vessels, lymphatics and 
nerves; and last but not least the manner in which the peri- 
toneal membrane stretches over and wraps around the walls 
of the cavity and the surfaces of the structures within, produc- 
ing a wide variety of bands, folds and fossae. Functional 
studies are no less confusing. Terminology regarding the 
abdomen is of mixed origin, is involved and_ perplexing; 


SuppieMeENt: A. J. S., n.s. Vol. VIII, No. 1, p. 198 


d 
q 
a 
4 
4 
‘ 
4 
Ap. 
4 
. 
» 
3 
| 
4 
= 
¥ 
i 
i 
iar 
. 


| 


INTRODUCTION 5 


eponyms abound; and available sources for study clearly 
indicate that much of present knowledge of this region ts still 
elementary and of an incomplete nature. Realizing these 
difficulties and fully aware of the costs to his patients of the 
“trial and error” method of learning solely through experience, 
the conscientious surgeon will spare no expense in time or 
effort in his preoperative search for operative aids. 

With these facts in mind it would seem that no apologies 
need be made for further time devoted to additional study of 
the peritoneal cavity and the problems which it presents. 
Asserting, then, a profound feeling of inadequacy for the 
present task and a respect both for the importance of the 
subject and for the learned character of the professional 
reader, which the book itself might seem to belie; acknowledg- 
ing indebtedness to the publishers and to early critics for the 
courage to attempt the work (an undertaking of such scope 


that the attempt itself is an invitation to unfavorable judg- 


ment); seeking and claiming little personal credit in a book 
intended largely as a review of the work of others; confidently 
expectant that, due to the many fields necessarily invaded, 
readers will make reasonable allowance for certain imperfections 
or even discrepancies which would not be tolerated in a book 
more specialized in character; and encouraging all suggestions 
and criticisms, this book is submitted; and by a favorable 
reception the effort of its compilation will have been, many 
times over, repaid, while by a reception which is unfavorable 
the work, following well-established laws, will quickly pass into 
that oblivion from which no harm can arise. The high aim 
has been attained if through this study a single operator can 
be made to feel more at ease during the performance of a 
single abdominal operation or if a patient in a single instance 
may thus receive more expedient and effective treatment. 


A. J S., Vol. VIII, No. 1, p. 
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SECTION I 
THE CAVITY 


The study of any physical object may well begin from the 
vantage point of distance. A proper perspective proves invalu- 
able. The abdomen, accordingly, is first studied with reference 
to its interrelationships with other parts of the body. Par- 
ticular stress is placed upon those structures which pass 
into or out of the abdominal cavity connecting it with other 
regions. The interpretation of practical points concerning 
abdominal diagnosis and treatment depends upon the ability 
clearly to visualize the abdomen, not only as an independent 
structure, but also as an integral part of the individual. 

The initial section of this review is confined to a considera- 
tion of the abdomen as an empty space, that is, as simply a 
container for the organs upon which the surgeon must operate. 
To remove all abdominal viscera reduces greatly the com- 
plexity of intra-abdominal arrangements and to investigate 
the empty cavity before attempting an investigation of the 
contents of the cavity serves to simplify this study to a marked 
degree. The following boundaries of the cavity are separately 
dealt with: (a) the roof (or diaphragm) ; (b) the floor (or pelvis) ; 
(c) the walls (anterior, posterior and lateral). 

Certain introductory matters must logically be considered. 
Important among these is a definition of terms. A review of 
such preliminary data serves to establish the solid groundwork 
necessary to an adequate understanding of the involved and 
complicated details which follow. While the initial portions 
of this review may appear, in part, somewhat elementary, 
they contain a discussion of many practical clinical topics. 
The following subjects for example are taken up: operative 
routes of approach to various abdominal organs; means for 
exploring the lower abdomen through orifices of the pelvic 
floor; the significance of alterations in intra-abdominal 
pressures; the mechanism by which extra-abdominal disorders 
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produce abdominal signs and symptoms; diaphragmatic hernia; 
peritoneal drainage; abdominal topography. 


DEFINITIONS 


The abdomen is the body cavity bounded by the diaphragm 
above and the pelvis below.' This corresponds externally to the 
region extending downward from approximately the level of 
the nipples to that of the loins. (See Fig. 1, note a.) 

The derivation of the word abdomen is probably from the 
Latin abdere, to hide. For this cavity, or cave, effectively hides 
the normal organs, while in addition its walls serve to conceal 
the developing fetus or the growing tumor. 

The abdominal cavity is a term synonymous with the word 
abdomen. Within this cavity are situated all of the abdominal 
organs, namely :* 


1. The greater part of the alimentary canal, viz. stomach, small intestine, large 
intestine. 

. Digestive glands: liver and pancreas. 

. Ductless glands: spleen and two suprarenal glands. 

. Urinary apparatus: the kidneys, ureters, part of bladder. 

The peritoneum. 

Blood vessels, lymph vessels, lymph glands. 

The abdominal portions of the cerebrospinal and sympathetic nervous systems. 


. Certain fetal remnants. 

The abdominal cavity is technically considered to be a 
space enclosed by the bony and muscular walls of the body. 

The peritoneal cavity, in contrast, is a potential space inside 
of the peritoneal membrane and between the viscera. (See 
Fig. 1, note B.) The peritoneal cavity has been described as a 
huge lymph sac. Being entirely surrounded by serous lining, 
it is normally empty except for the fluids elaborated by its 
walls. * 

The peritoneum. This membrane derives its name from the 
Greek, peri, around, + teino, to stretch (see tonicity, tension, 


* Authorities may be found who use the terms abdominal cavity and peritoneal 
cavity synonymously. By the definitions of these authorities* (7) the kidneys lie out- 
side of the abdominal cavity and are not, therefore, considered as abdominal organs. 
Such essential differences as to fundamental definitions clearly indicate the basis for 
much confusion. 


CON AY 
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Fic. 1. Ovoid trunk. 

Note: (1) The abdomen extends downward from approximately the level of the 
nipples to that of the loins. 

(2) The abdomen is completely filled with organs and the peritoneal cavity (space 
inside peritoneal membrane and between the viscera) is potential only. 

(3) The body, without appendages or parts designed to support or move these append- 
ages, is simply a huge ovoid. 

(4) The abdomen extends well upward within the thoracic cage. Ribs serve to protect 
all organs of the supracolic division of the abdominal cavity. 

X, nipple. p-p, upper surface of diaphragm. F.v., falciform lig. G.B., gall bladder. 
1. L. inguinal lig. (Poupart). u.B., urinary bladder. 1.c., iliac crest. R.x1, eleventh rib R.L., 
round ligament. p.a., diaphragmatic attachment. P, peritoneal reflection. (His’ model.) 
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tone). A smooth, lubricated surface is provided by the perito- 
neum as this structure stretches over or around the various 
abdominal organs, thus allowing free movement of the viscera 
in response to their functional activities. 

The abdominal and peritoneal cavities contrasted. The 
expressions “intra-abdominal” and “intraperitoneal” are 
often used interchangeably in surgical literature. The surgeon, 
as a rule, when entering the abdomen also incises the perito- 
neum. Yet the differences between the two cavities should 
be kept in mind. Although both are situated in the region 
beneath the diaphragm, the abdomen proper ends with the 
pelvic inlet, while the peritoneal cavity extends well into the 
pelvis. The peritoneum has been spoken of as the inner lining 
of the abdomen, but it serves both more and less than this 
function (folds, raw areas). On cross-section the abdomen 
appears roughly oval or kidney-shaped but the peritoneal 
cavity consists of a series of complicated curves or waves 


formed as the membrane is reduplicated over the various 


structures suspended from the posterior or lateral abdominal 
walls. No actual space exists to mark the peritoneal “cavity,” 
for the peritoneal surfaces normally lie in contact with one 
another unless the approximated walls have been forced apart 
by some force such as the surgeon’s hands, blood, pus, air, or 
ascitic fluid. 

“Intra”- and “extra”’-peritoneal structures. The surgeon 
does not think of the peritoneal cavity as an empty space but 
as one which is literally filled with organs. For convenience, 
any organ whose walls are quite largely covered by peritoneum 
is termed “intraperitoneal” (jejunum, ileum) and one which 
has but slight contact with this serous membrane is referred to 
as “‘extraperitoneal” (kidneys, pancreas). The peritoneal 
membrane is to some degree in contact with every abdominal 
viscus. To explain this relationship between peritoneum and 
viscera the former has been compared to an inflated bag and 
the latter to objects pressed with varying degrees of force 
against it. Objects but lightly in contact with the inflated 
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bag would have little of their surfaces covered by bag-wall; 

- while others, strongly pressed against it, would tend almost 
entirely to disappear and to have their walls almost completely 
covered by the walls of the bag. Yet in no case would the 
object described be actually within the bag itself. 

Abdominal section signifies the act of cutting into the 
abdomen. 

Laparotomy (Gr. lapra, flank, + tome, an incision) means 
literally an incision into the loin. By common usage, however, 
the term may signify an incision into any part of the abdominal 
wall. Thus a lumbar approach to the kidney is correctly 
termed a laparotomy while a transperitoneal exposure of the 
same organ is called a laparotomy only through a liberal 
extension from the original meaning of the word. 

Celiotomy (coeliotomy: Gr. koila, belly; koiloma, a hollow) 
means opening the abdomen or into the peritoneal cavity. 

Peritoneotomy (self-definitive) is the logical word to signify 
the act of cutting into the peritoneal cavity, but since the 

term proves difficult to pronounce it is infrequently employed. 
These four terms: abdominal section, laparotomy, celio- 
tomy, peritoneotomy, have come to be used interchangeably. 


CLINICAL APPLICATIONS 


A few clinical observations will serve to make clear the 
practical significance of these definitions. * 

ee A cross-section of a loop of jejunum or ileum shows that 

Stitch while clinically it may be permissible to refer to these divisions 
of the small bowel as being intraperitoneal the anatomical 

fact remains that the peritoneal membrane does not completely 


* This transition from a consideration of definitions to that of clinical matters 
necessitates an explanatory note. To deal with practical points is, as stated, the 
primary object of this work. The text will consist, in reality, of a series of isolated 
paragraphs or entities, each written around a clinical heading as such a practical topic 
logically arises during the systematic study of the abdomen. These topics will be dis- 
cussed at whatever length their importance seems to warrant, quite irrespective of 
proportion and arrangement. To be truly a postgraduate review the subject matter 
must be elective. 
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surround the intestinal wall. A “raw” or “uncovered” area 
exists at the line of attachment of the mesentery. The peri- 
toneum is reflected upward as the right leaf of the mesentery; 


Fic. 2. Mesenteric stitch. 


“Raw” or “uncovered” area of intestine, where bowel wall is devoid of peritoneum. 
. Suture in position, ready to be tied. 

. Method for closing raw surface during end-to-end anastomosis of bowel. 

. Mattress, or u-stitch, employed to close the raw area in a single segment of bowel. 


then over the bowel, constituting its outer coat; then down- 
ward as the left leaf of the mesentery. This arrangement 
leaves a small portion of intestinal wall devoid of a peritoneal 
covering. (Fig. 2.) When performing an intestinal anastomosis 
it is important that this raw or uncovered area be obliterated, 
for_it has been established that failure of union, infection and 
stenosis are more frequently observed when this precaution 
has not been taken. The special stitch used to obliterate this 
area during an end-to-end anastomosis of bowel, is known as 
the “mesenteric stitch.” It is usually of a mattress variety 
and therefore ensures a broad approximation of the mesenteric 
leaves, with a complete closure of the raw area. The sketch 
of this special mattress or “‘u-stitch” is self-explanatory. 
(Fig. 2.) In place of such a special method for taking the stitch 
the mesenteric gap in each loop may be closed separately by 
means of a simple transfixion stitch, taken between the two 
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leaves of the mesentery near the point at which they pass 
to the bowel wall. Marginal bleeding within the mesenteric gap 
may be controlled by either the mattress or simple stitch as the 
mesenteric surfaces are drawn together to close the raw surface. 
When uncontrolled, this marginal bleeding may lead to the 
formation of a hematoma which increases in size as the blood 
burrows between the leaves of the mesentery. Such hema- 
tomata are troublesome and are liable to infection, especially 
from organs of the putrefactive type. The potentialities of 
such a complication are obvious. 

Certain other abdominal viscera have larger raw or 
uncovered areas than do the jejunum and ileum. With some, 
the surface not in contact with peritoneum Is so extensive and 
is so located that it is possible to deal with them surgically 
without entering the peritoneal cavity. An extraperitoneal 
approach may be made to bladder (suprapubic cystotomy); to 
kidney (pyelotomy); to pancreas (drainage); to a retrocecal 
mass (appendiceal abscess); to liver (drainage of abscess 
confined to the falciform ligament (Osler*). 

Raw or uncovered areas exist upon the abdominal walls 
as well as upon viscera. The location and extent of these are 
made apparent by removing the abdominal viscera together 
with their membranous and ligamentous attachments. These 
uncovered areas mark upon the posterior wall the following 
(see Fig. 3); the root of the mesentery; the root of the trans- 
verse mesocolon; the root of the sigmoid mesocolon; an area 
behind the ascending colon; a similar area behind the descend- 
ing colon; still another behind the posterior wall of the stomach 
(see triangular area of stomach); while other such zones mark 
the attachments of the coronary and falciform ligaments of 
the liver. These areas have been termed surgically the ‘‘defense- 
less’’ zones of the abdomen (Crile*), because intection readily 
sets in if these regions become contaminated by pathogenic 
microorganisms. The peritoneum itself, notwithstanding the 
surgeon’s dread of peritonitis, is very resistant to infection, 
particularly from colon bacilli or other organisms of the putre- 
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factive group. Often a slight contamination of the peritoneum 
occurs without causing any clinical evidence of infection. 
The same degree of contamination, if occurring in one of the 


Fic. 3. Empty cavity. 

The abdominal organs have been removed, exposing the “raw’ 
areas of the posterior wall (zones devoid of peritoneum). (After Morris’ Anatomy, from 
MeMurrich’s Development of the Human Body, Blakiston.) 

F.L., falciform ligament. 1.v.c., inferior vena cava. C.L., coronary ligament. E.F., 
epiploic foramen. p, duodenum. M, mesentery of small intestine. a, area of attachment 
of ascending colon. rR, rectum. s.M., sigmoid mesocolon. p.c., area of attachment of 
descending colon. T.M., transverse mesocolon. 0.B., omental bursa. MG., mesogastrium. 
E, esophagus. T.L., left triangular ligament. 


or “‘uncovered”’ 


so-called defenseless areas would quite certainly set up a 
troublesome and spreading inflammation within the retro- 
peritoneal tissues. Great care should be taken while operating, 
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therefore, to avoid exposure of these uncovered zones to even 
slight contact with septic material. Again, every effort should 
be made to “peritonealize” (to cover with peritoneum) raw 
surfaces such as stumps of organs or suture lines which have 
been artifically created. In a word, just as the raw areas of 
organs need protection (see mesenteric stitch), so also do raw 
areas on the abdominal walls. When however an abscess or 
well-defined inflammatory process is already present within a 
retroperitoneal space, it is obvious that this should be drained 
retroperitoneally and every effort made to avoid spilling a large 
amount of septic material into the general peritoneal cavity. 
This fact, however, should not blind the surgeon to the estab- 
lished observation that the peritoneum is definitely more 
resistant to contamination than are the retroperitoneal 
tissues. (See Section 1v: Pfieffer Phenomenon.*) 

The abdominal and peritoneal cavities having been defined 
and differentiated, and their essential differences illustrated 
by clinical observations, a further approach to practical points 
will be made through a more systematic review of the various 
abdominal boundaries. 


A. THE ROOF OR DIAPHRAGM 


1. Definition. The body, without its appendages and the 
parts designed to support or move these appendages, is simply 
a huge ovoid mass (see Fig. 1, note c). This ovoid contains 
the body cavities separated from one another by partitions. 
The largest of these barriers is the diaphragm or midriff 
(Gr. dia, between, + pragma, partition; A. S. mid, middle, 
+ brif, belly). This partition runs obliquely transverse to the 
long axis of the ovoid, separating abdomen and thorax. 

The diaphragm is such an important boundary that the 
surgeon is well repaid for time spent in a detailed study of 
this structure. An investigation of the full meaning and accu- 
racy of the synoym midriff, as is often the case in looking up 
the derivation of a word, serves to focus attention upon details 
of great significance. In what sense is the nage a 
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“middle partition?” It is often assumed that the level of the 
separation between abdomen and thorax is located along the 
costal margins (i. e., at the level of the diaphragmatic attach- 
ments). Thus, not infrequently the upper limit of the abdomen 
is thought of as extending anteriorly only to the level of the 
ensiform cartilage. It is true that below this point lies abdom- 
inal wall while above it lies thoracic wall. But it is equally 
true that the abdomen itself (the cavity) extends well above 
this point. The diaphragm does not, in reality, form a plane 
but is dome-shaped and over a considerable area abdomen 
and thorax overlap. This is a point of extreme importance, as 
will later be made apparent. The midriff, as its name might 
imply, forms a partition which roughly bisects the ovoid of 
the trunk at its greatest diameter. (Fig. 1, Line p-p.) 

The accompanying illustration (Fig. 1, note 4) shows a 
typical illustration of the body and its viscera. Here in showing 
the thoracic viscera the pleural reflections are mapped out 


as they extend downward to the level of the diaphragmatic 


attachments. Upon looking at the abdominal viscera in this 
illustration, however, it is found that but a fragment of stomach 
and of liver may be seen, while there is no evidence of any 
spleen, pancreas, or right or left colic flexure. It is the continual 
observation of pictures presented from this angle which, if not 
actually giving an erroneous impression, at least favors an 
insufficient attention to the upward extension of the abdomen 
within the thoracic .cage. Another illustration (Fig. 4) shows 
the trunk containing nothing but the abdominal organs. 
Here it may be observed that the abdomen extends upward 
virtually to the level of the nipples; that more than half of 
the total number of ribs to some extent overlie and serve to 
protect the abdominal cavity; and that the lower portions of the 
chest wall, while anatomically thoracic, are functionally also 
abdominal, to the extent that they act as walls for the abdomen. 
It will be noted that the uppermost portion of the abdomen 
(the cavity) bas no abdominal wall but is covered by dia- 
phragm, visceral pleura, lung, parietal pleura, ribs, and 
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Fic. 4. Abdominal viscera. 


Compare with Figure 1. Note: (1) The abdomen extends upward virtually to the 
level of the nipples. 

(2) More than half of the total number of ribs to some extent overlie and serve to 
protect the abdominal cavity. 

(3) The lower thoracic wall serves functionally as a wall for the upper abdomen. 

p, diaphragm. F.t. falciform ligament. p.c., descending colon. p.c., pelvic colon. 
P.R. peritoneal reflection. Ce. cecum. R.M., root of mesentery. A.c., ascending colon. 
G.B. gall bladder. (Thoracic markings omitted.) (His’ model. From Schultze.) 


{16} 


SuppceMENT: A. J. S., n.s. Vol. VIII, No. 1, p. 210 


ae Pie 
AR 
P.R., 
3 


THE CAVITY 17 


intercostal muscles. The surgeon must deal with each of these 
layers as he enters the abdomen by the thoracic route. 

How general is this disregard of the upward extension of 
the abdomen may be illustrated as follows: Ask the medical 
student or even the surgeon to place the flat of his hand over 
the hypochondrium and In most instances it will be observed 
that the palm is placed below the costal margins and largely 
within the epigastrium or a umbar region, rather than over 
the hypochondrium itself. The terms subcostal and hypochon- 
driac should not be confused. The liver, for example, is an organ 
of the right hypochondrium yet it is not normally subcostal 
in location. In speaking of the hypochondriac regions the 
height to which they extend should be fully appreciated 
(Fig. 5). While the hypochondriac areas are abdominal 
topographical zones, they are traced, very largely, upon 
thoracic walls. (See Section 1: Topography.) Unless full 
recognition Is taken of the fact that the organs of the hypochon- 


‘driac zones lie for the most part well behind the ribs, an erro- 


neous Impression may be gained as to their accessibility. 
(See Section 11: Mobilization of the Splenic or Left Colic 
Flexure.) This overlapping of thorax and abdomen has an 
affect upon intra-abdominal pressures, physical signs, operative 
procedures, and in general (in manners later to be discussed) 
has an important bearing upon many phases of the work of 
the abdominal surgeon. It is of distinct advantage to think 
of the abdomen in terms of its upper extension and of the 
position of the diaphragm in terms of its domes as well as of 
its peripheral attachments. 

2. Origin. The diaphragm, according to origin, has four 
parts, a ventral, a dorsal, a right lateral, and a left lateral. 
It arises chiefly (all of the ventral and most of the lateral 
portions) from that embryonic structure known as the septum 
transversum (Fig. 6). This is a mass of developing mesoderm 
which, as its name implies, lies across the long axis of the 
embryo. It marks the location of the primitive diaphragm 
and in addition gives rise to a portion of the liver (vascular 
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and connective-tissue elements), to the gastrohepatic ligament 
(the lesser omentum), to the coronary and falciform ligaments 
of the liver, and to the inferior portion of the pericardium 


Fic. 5. Dissection of left hypochondrium to show relations of spleen to side wall of 
chest, diaphragm and adjacent viscera. 

In addition to the portions of ribs, there has been removed a part of the base of the 
left lung, and a window has been made in the diaphragm almost down to the level of the 
costodiaphragmatic reflexion of the pleura. (From Cunningham’s Anatomy.) 

o.F.L., oblique fissure of lung. s.L., superior lobe of lung. p, diaphragm. L, liver. s, 
stomach. R.x, section of tenth rib opposite costodiaphragmatic reflexion of the pleura 
(dotted line). G.o., greater omentum. sp, spleen. B.L., cut surface of base of lung. 


(this fact explains the relationship of the diaphragm to these 
structures). The lateral portions of the diaphragm spring, in 
part, from the lateral body walls. The dorsal portion arises 
from the posterior mesentery of the foregut. These four 
separate parts of the diaphragm grow towards one another 
until fusion has occurred. 
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In some instances fusion is incomplete, leaving a permanent 
communication between the peritoneal and the pleural cavities 
(congenital diaphragmatic hernia). Such weaknesses are found 


Fic. 6. Diagrams of (a) a sagittal section of an embryo showing liver enclosed 
within septum transversum; (b) frontal section of the same; (c) frontal section of a 
later stage when the liver has separated from the diaphragm. (From MecMurrich’s 
Development of the Human Body, Blakiston.) 

ALL, allantois. CL, cloaca. p, diaphragm. 1, liver. Ls, falciform ligament of the liver. 


M, mesentery. MG, mMesogastrium. PC, pericardium. s, stomach. st, septum transversum. 


u. umbilicus. 


chiefly upon the left side, for fusion upon the right side is 
quite certainly ensured by the presence and early development 
of the liver. It is stated that of all diaphragmatic hernias 
one-sixth are congenital.’ Non-congenital hernias at this site 
are due to such traumata as bullet or stab wounds; or to 
rupture of the diaphragm from some sudden increase in intra- 
abdominal or intrathoracic pressures such as might occur with 
a crushing wound or with excessively vigorous artificial 
respirations, etc. Traumatic hernias have erroneously been 
termed false hernias. Although there is actually a herniation 
of abdominal contents no sac is present in traumatic cases, a 
circumstance which serves to differentiate these from congenital 
hernias. Diaphragmatic hernia should always be looked for 
in the presence of obscure abdominal symptoms. In general 
it is true that congenital diaphragmatic hernias have seldom 
been diagnosed before operation. They are, likewise, seldom 
cured since the defect often proves too extensive for successful 
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repair. Fascial plication or fascial transplantation has been 
advised. Successful operations have been reported in which 
the stomach was sutured over the hernia defect but this 
procedure has been condemned due to the frequency with 
which recurrence follows the procedure. The sac of a congenital 
diaphragmatic hernia may contain any structure normally 
located within the upper abdomen. The symptoms are those 
of the strangulation of some abdominal viscus. Among the 
symptoms are: pain after eating; pain in the left shoulder; 
suggestive physical signs such as abnormal tympany or gurgling 
sound within the chest; hematemesis; cardiac displacement; 
and dyspnea or dysphagia. Roentgen-ray pictures may prove 
invaluable. 

When a congenital hernia is encountered but cannot be 
sasily reduced during the performance of a laparotomy, no 
time should be wasted In opening the chest (Fig. 5). This 
often leads to spontaneous reduction of the mass or facilitates 
manual reduction (see Section 1, Intra-abdominal and Intra- 
thoracic Pressures). The mortality following operations by 
the purely abdominal route is stated to be 50 per cent and after 
those by the transthoracic approach 9.6 per cent.’ Even 
when reduction can be accomplished from below, satisfactory 
suturing of the diaphragm proves difficult. Suturing from 
above is relative easy due to the shape and accessibility of the 
diaphragm. When a herniation is known to exist it should be 
approached through the thorax, turning up a flap of the 
eighth and ninth ribs if necessary. When reduction. proves 
difficult or if a more complete inspection of the abdominal 
organs seems necessary there should be no hesitation in cutting 
through the costal margins to extend the incision into the 
abdomen or in making a separate median or lateral abdominal 
incision. 

A relatively uncommon type of diaphragmatic hernia is 
one occurring through the foramen of Morgagni, located 
between the sternal and the costal attachments of the dia- 
phragm® (see section on eponyms). Such a hernia is also 
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characterized as parasternal. Hernias through the foramen of 
Morgagni possess a double sac, one of peritoneum and one of 
pleura. The peritoneal sac, as it passes above the diaphragm 
to reach higher levels, dissects the parietal pleura away from 
the parietal wall and as the hernia enlarges still more the 
second sac, composed of pleura, is formed. 

3. The Descent of the Diaphragm. In embryonic life the 
diaphragm is situated far above its final position. From the 
original location opposite the first cervical vertebra, it descends 
through successively lower cervical and thoracic levels. When 
the fourth cervical level has been reached a mass of muscle 
tissue grows into the primitive diaphragm and the structure 
then assumes something of its final musculomembranous 
character. The muscle tissue of the diaphragm, then, is chiefly 
derived from the fourth cervical myotome.!° 

This “high” position of the diaphragm is influenced in 


.part by the size of the developing liver. At one time the liver 


weighs as much as the remainder of the body. Although 
rapidly diminishing in its relative size, the liver is still a 
voluminous organ at birth, occupying almost the entire upper 
half of the abdomen and extending to or below the level of 
the umbilicus and far into the left hypochondrium. From the 
first, liver and diaphragm are connected (both being derivatives 
of the septum transversum) and this association is never 
completely lost, for within the limits of the coronary and 
falciform ligaments, these organs retain their contact. This 
explains why the liver is, in part, retroperitoneal, and why a 
liver abscess may rupture into the chest or a foreign body may 
perforate the diaphragm to lodge in the liver without an 
invasion of the general peritoneal cavity. 

In early embryonic life the thoracic cavity is relatively small 
and the abdominal cavity relatively large. Not only does the 
diaphragm occupy a high position, but so also do the liver, 
stomach, duodenum, pancreas and spleen. These organs all 
begin their development at levels above that of the adult 
abdominal cavity (above adult diaphragm). Thus from an 
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embryological viewpoint the thorax may be considered in a 
sense as a portion of the abdomen. Indeed the lungs themselves 
are an outgrowth and secondary development from the gas- 
trointestinal tract. This accounts for many - similarities in 
behavior of the bronchial and the enteric musculature and in 
the vascular and nervous connections between lung and 
intestines. This high origin of the upper abdominal viscera has 
an important bearing upon the final arrangements of their 
blood vessels and nerves (see Section 11). 

4. Innervation. The diaphragm receives nerve tissue simul- 
taneously with the receipt of muscle tissue, while at cervical 
levels. Hence, when the adult or thoracic position is reached 
the pathway of the descent through the neck and thorax is 
marked by two long nerve trunks, the phrenic nerves, derived 
from the third, fourth and fifth (chiefly fourth) cervical seg- 
ments. These nerves pierce the diaphragm and have terminal 
branches upon both the upper and lower surfaces of that struc- 
ture, the richest supply being upon the lower surface. 

The word phrenic is related to the term frenzy and is applied 
to these nerves because of the activity of the diaphragm during 
emotional states. The rapid, irregular and incomplete respira- 
tions and the associated cardiac irregularities observed during 
periods of emotional stress led to the early belief that the seat 
of the emotions was located within the thorax. 

Certain clinical manifestations demonstrate that the 
phrenic nerves possess sensory as well as motor fibers. The 
introduction of gas into the peritoneal cavity (artificial pneu- 
moperitoneum) is often immediately followed by severe pain 
in the supraclavicular regions or at the shoulder tips. Free 
blood (ruptured ectopic gestation) or enteral content (perfor- 
ated peptic ulcer) may produce similar pain. It has been said 
that this symptom arises because the patient “‘misrefers” the 
condition from the actual seat of the sensory disturbance at 
the peripheral fibers of the phrenic nerve to the supposed seat 
of trouble in the region of the shoulder tip (that is, the area sup- 
plied by the third, fourth and fifth cervical segments: nervus 
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cutaneus colli, and nervi supraclaviculares, anterior, medius 
and posterior). Other explanations of this pain will be discussed 
when dealing with the signs and symptoms of abdominal 


Fic. 7. Cervical sensory collar, showing distribution of sensory fibers of third, fourth 
and fifth cervical segments. (After Pottenger.) 


diseases. The clinical evidence is undeniable that subdiaphrag- 
matic irritation is followed by senory phenomena: pain, 
soreness, altered responses to heat and cold, tenderness, 
hyperesthesia, vasomotor phenomena, in the cutaneous 
areas of the upper cervical segments. A “sensory collar”’ 
(Pottenger'') marks the distribution of the sensory nerves. 
This area extends laterally from the side of the neck to the 
shoulder tip and vertically from the ramus of the mandible 
to the upper level of the third rib anteriorly. (Fig. 7.) 

The innervation of the diaphragm from cervical levels 
illustrates an important rule, namely that regardless of 
subsequent descents, rotations or other changes in position, 
an organ always retains the central nerve connections which 
were established during embryonic life. Some of the most 


valuable diagnostic signs and symptoms are initiated through 
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impulses traveling over these nerve pathways, which mark the 
changes in position the organs have undergone during their 
development. (See testicular tenderness with kidney disease).'” 

After the diaphragm has descended to its final position the 
phrenic nerves are joined, according to some authorities, by 
branches of the ninth, tenth, and eleventh thoracic nerves 
and these, innervating the periphery of the muscle, allow some 
motion of the diaphragm even after a total destruction of both 
phrenic nerves. The anatomical section of one or both phrenic 
nerves may take place during a bilateral dissection of the 
neck as for tuberculous glands or malignant metastases. 
Physiological section may occur during brachial plexus nerve 
block (regional anesthesia). A bilateral blocking of the brachial 
plexus has repeatedly occurred without fatal results.'* 

The diaphragm possesses, in addition, a sympathetic plexus. 
This includes the phrenic ganglion situated at the junction of 
the right phrenic nerve with the diaphragmatic plexus. Little 
information is available concerning the exact function of these 
sympathetic nerves or their clinical significance. 

5. Structures Piercing the Diaphragm. The roof of the 
abdominal cavity is pierced, not only by the phrenic nerves, 
but also by the vagus and splanchnic nerves. The name 
vagus means “‘wandering”’ and is given to those nerve trunks 
which wander through the neck, thorax and abdomen, innervat- 
ing adjacent viscera but having no connections with the central 
nervous system except within the medulla. The vagi innervate 
the entire intestinal tract, with all its derivatives, from the 
level of the pharynx to that of the colon. The vagi represent 
the bulbar portion of the autonomic or parasympathetic 
division of the involuntary nervous system. (See Section II: 
Visceral Neurology.) 

The splanchnic nerves, greater, lesser, and least, represent 
the sympathetic or thoracicolumbar innervation of the intes- 
tinal tract. The word splanchnic is derived from the Greek 
splanchnon, a viscus (especially any large abdominal organ) 
and refers to nerves passing from their origins from the thoracic 
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portions of thesympathetic paravertebral ganglionated trunks to 
reach the upper abdominal viscera. The greater splachnics, right 
and left, arise from the fifth to the ninth thoracic levels, course 
over the bodies of the lower thoracic vertebrae to pierce the 
right and left crura of the diaphragm respectively, and pass 
to the celiac ganglion or solar plexus. The lesser splanchnics 
follow the same course and arise from the tenth and eleventh 
thoracic levels of the ganglionated trunks. The least splanch- 
nics arise from the twelfth thoracic level or as branches of the 
lesser trunks. 

The celiac plexus (Gr. koeloma, belly), to which these 
nerves pass, originally occupies a position opposite the levels 
from which the splanchnic nerves arise. The recession of the 
diaphragm, however, forcing the plexus downward, converts 
the splanchnic trunks into definite cords of considerable 
length (Fig. 8). 

_ The foregoing considerations regarding the phrenic nerves, 
vagi, and splanchnic trunks, make it clear that the entire 
alimentary tract, from pharynx to distal third of transverse 
colon, together with all derivatives of this portion of the enteral 
canal, including lungs, liver, and pancreas, is innervated solely 
through trunks which originate in or pass through the thorax. 
Obviously, therefore, the surgeon should consider the thorax 
to be, at least in part, a functional division of the abdomen. 
A glance at anatomical pictures of the cavities of the trunk 
makes it apparent that this innervation of upper abdominal 
viscera by way of the thorax could not be otherwise (Fig. 8). 
The organs of the supracolic division of the abdomen lie well 
beneath the domes of the diaphragm and above the level of 
the dorsal attachments of this structure. Thus nerves passing 
to or from these organs (visceral afferent or efferent trunks) 
would have to pass in a downward course to get beneath the 
margins of the diaphragm and not puncture this barrier on 
their way to join the cerebrospinal nervous system. But since 
the true course of these nerves is upward (the spinal cord 
ending at the level of the first lumbar vertebra) it is obvious 
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that the diaphragm must be punctured before the spine is 
. reached. If the nerves of the upper abdominal organs passed 
to lumbar (abdominal) levels, reflex phenomena from these 


Vagus nerve 


Sympathetic 
ganglionic chain. 


Greater, lesser 
and least 
splanchnic nerves 


Fic. 8. Thoracic course of abdominal nerves. The roof of the abdomen, viewed 
from above, showing the nerves which pierce the diaphragm. Note the domed shape of 
the diaphragm. 

A.V., aZYgos vein. V.I., vasa intercostalia. E, esophagus. p, diaphragm. R.P.v., right 
pulmonary veins. H.B., hyparterial bronchi. r.P.a., right pulmonary artery. E.B., epar- 
terial bronchus. M. mediastinum. tT. thymus. s.v.c., superior vena Cava. 1.M.A., internal 
mammary artery. (His’ model.) 


viscera could not occur within the anterior abdominal wall 
(innervated by thoracic nerves) but would be observed at 
levels below that of Poupart’s ligament (the sensory level of 
the first lumbar segment) or in the thighs and ~~. 
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Tumors, inflammations, or other disorders of pulmonary, 
pleural, cardiac, pericardial or mediastinal origin, may press 
upon or otherwise irritate the abdominal nerves in the thoracic 
part of their course (Fig. 8). In so doing the thoracic disorder 
will set up the same reflex phenomena as though the disease 
were actually located below the diaphragm. Thus, for example, 
a dissecting aneurysm may produce a boardlike rigidity of 
the abdomen and a right-sided diaphragmatic pleurisy may 
closely simulate an acute cholecystitis. The thoracic disorders 
may provoke additional phenomena which prove of value for 
differential diagnosis but a simple inspection or palpation of 
the abdominal wall, without regard to an adequate history 
or to the examination of other regions of the body, would 
reveal a perfect “‘surgical abdomen.” Not only may the 
abdominal disease be simulated, but in large part the identical 
mechanism is active and the same nerves involved. All too 
frequently an operation upon the “‘surgical abdomen” reveals 
no abdominal pathology while the subsequent course and the 
accumulation of more complete data disclose that the actual 
seat of disease is within the thorax (pneumonia simulating 
acute appendicitis). Such elements of confusion and methods 
for differential diagnosis will subsequently be more fully 
discussed. (See section on Visceral Neurology.) The clinical 
importance of these preliminary anatomical details will be 
referred to again and again throughout the remaining portions 
of this book. 

To summarize: It has been noted that in early embryonic 
life the diaphragm is situated at cervical levels and that the 
region later known as thorax is largely filled with abdominal 
organs. It has been pointed out that the lungs are an outgrowth 
and secondary development from the enteral tract. It has been 
observed that the nerves of the upper abdominal viscera reach 
the abdomen only after passing through the thorax. The fact 
has been stressed that the abdomen extends upward well 
within the thoracic cage. Thus, embryologically, physiologically 
and anatomically the thorax may be considered, in a very 
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important sense, as an integral part of the abdomen. The 
diaphragm is not the hard-and-fast barrier which it is often 
considered to be, separating the domain of the abdominal 
surgeon from that of the physican. To understand the abdomen, 
both for diagnosis and treatment, it is necessary to study not 
only the abdomen itself but the thorax as well and to focus 
attention upon all structures which pierce the roof of the 
abdominal cavity. To study those structures entering or 
leaving the abdomen and to thus investigate the abdominal 
cavity as an integral part of the individual and from the 
perspective of distance Is essential to a thorough understanding 
of the work of the abdominal surgeon. 

A more comprehensive list of the structures (thirty-two) 
which pass through this incomplete and moveable roof of the 
abdomen is as follows:'' 

The phrenic nerves. 

The vagus nerves. 

The sympathetic ganglionated trunk. 

The greater splanchnic nerves. 

The lesser splanchnic nerves. 

The least splanchnic nerves. 

The esophagus. 

The aorta. 

The lymphatics. 

The inferior vena cava. 

The thoracic duct. 

The superior epigastric arteries and their venae comites. 

The musculophrenic arteries and their venae comites. 

The last pair of subcostal arteries and veins. 

The venae azygos. 

The twelfth thoracic nerves. 

6. Attachments. Equally important with the study of a 
“history” of the diaphragm (its development) is that of its 
adult attachments. The surgeon must know the normal levels 
of the diaphragmatic domes and how these may be altered by 
an empyema, subphrenic abscess, or paralysis of a phrenic 
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nerve; he should know any differences in level between the 
two domes and the effects upon these of forceful inspiration 
and expiration. It is only through accurate knowledge of such 
details that roentgen-ray films or {fluoroscopic shadows may be 
satisfactorily interpreted, the results of percussion evaluated, 
and proper sites selected at which to enter the highest levels 
of the abdomen or to drain the lowest limits of the pleural 
cavities. 

The roof of the abdominal cavity is not horizontal but 
oblique, and the diaphragm is in part a posterior wall as well 
as a roof (Fig. 9). Anteriorly the diaphragm is attached at the 
level of the xiphoid process, posteriorly the level is that of the 
first lumbar vertebra (see crura). A plane constructed between 
these two points shows that the diaphragm has a tilt which is 
approximately equal, though in an opposite direction, to that 
of the pelvis. Laterally the diaphragm is attached to the lower 
six costal cartilages and follows the obliquity of the costal 
margins. A line perpendicular to the plane of the midriff, as one 
perpendicular to the plane of the pelvic inlet, would pierce the 
umbilicus (60° from the horizontal). Because of this arrange- 
ment, the posterior abdominal wall of the adult is less than half 
the length of the anterior wall (Fig. 9), a fact of significance to 
the surgeon as he seeks to orient himself within the abdomen. 

Normally the upper surface of the diaphragm reaches the 
following levels on the bony skeleton curing expiration." 

a. When viewed from the front: 

The midline: to the xiphosternal notch. 

The right midclavicular line: to lower surface of the 
fourth rib. 

The left midclavicular line: to upper surface of the fifth 
rib. 

(i.e. the right side is from 15 to 1 inch higher than the 
left.) 

b. When viewed from the back. 

The midline: level of the spine to the eighth thoracic 
vertebra. 
SuppceMent: A. J. S., n.s. Vol. VIII, No. 1, p. 223 
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Fic. 9. Tilt of diaphragm. 

The posterior abdominal wall is less than half the length of the anterior abdominal 
wall. Note how completely the abdominal cavity is filled with contents. The peritoneal 
cavity is potential only. 

p, diaphragm. t, left lobe of liver. R. vi1, seventh rib. s, stomach. s.1., small intestine. 
s.c., sigmoid colon. 1.L., inguinal ligament (Poupart). 1.M., iliopsoas muscle. L.a., 
levator ani; p.M., piriformis muscle. Q.L., quadratus lumborum. p.c., descending colon. 
L.k., left kidney. rk x1,-twelfth rib. R x1, eleventh rib. sp, spleen. (From Schultze.) 
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Right side: level of the angle of the scapula. 
Left side: To a point one inch below the angle of scap- 
ula. 

Posteriorly, neither the upper nor the lower limits of the liver 
may be mapped out by percussion, for above, the liver is 
covered by lung and below, liver dullness merges with kidney 
dullness. 

7. Movements with Respiration. The variations from these 
upper limits of the diaphragm which occur during normal 
respiration are not great, for the diaphragm, although in general 
a dome-shaped structure, does not move en masse since its 
central portion is tendinous rather than muscular. The move- 
ments take place between the central portion and the peripheral 
attachment. The two sides being separately innervated, right 
and left, may function separately. 

8. Surgery of the Diaphragm. A clear visualization by the 
surgeon of the shape of the diaphragm, its relations to the 
skeleton, and of the manner in which thorax and abdomen 
overlap is essential to a skilfull passage of an aspirating needle 
in the search for a subphrenic abscess. Before passing through 
the midriff to reach the abdomen the needle point must 
traverse, for various distances, the pleural cavity. As the needle 
is entered through successively higher sites upon the body 
wall between the levels of the diaphragmatic attachments and 
domes, greater and greater distances within the thoracic cage 
must be traversed. Asa rule the attempt to localize subdiaphrag- 
matic pus is made by first thrusting the needle through the 
ninth or tenth intercostal spaces on a line with the angle of the 
scapula, or in the midaxillary line. If this thrust is unsuccessful, 
subsequent passages are made through the eighth, seventh, or 
even sixth intercostal space (the diaphragm being usually 
elevated above its normal position by the abscess. In passing 
through the pleural cavity a serous or even purulent fluid may 
be encountered, for such an accumulation is a fairly constant 
accompaniment of subdiaphragmatic abscess, and only when 
the midriff has been punctured will the thick pus which is 
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sought be encountered. It is always dangerous to pass a needle 
into such an accumulation of pus and this should be done 
only in an operating room and when the surgeon is prepared 
for an immediate operation if pus is found. The needle should 
never be passed from the peritoneal, but always from the 
pleural side. 

When searching for a subdiaphragmatic abscess by means 
of an aspirating needle it proves of advantage to employ the 
‘negative pressure needle”’ or to aspirate “with vacuum in 
hand.” As the needlepoint reaches the deeper tissues the 
plunger of the aspirating syringe is drawn backward some 
distance, thereby creating a partial vacuum within the barrel 
and needle. Now as the needle point is advanced there is a 
strong suction in the direction of the syringe and as the abscess 
is reached the pus pours or springs into the barrel and the 
abscess is at once revealed. This is distinctly an advantage 
over the method of repeatedly advancing the needle, then 
testing, for the latter procedure requires multiple needle 
thrusts and may produce some bleeding so that as the blood 
is drawn into the syringe there remains some question as to 
whether the syringe content is the result of trauma or the 
abscess has actually been located. 

One of the surgeon’s most difficult problems in differential 
diagnosis is that of distinguishing between pus located beneath 
the diaphragm (subphrenic abscess) and that above the 
diaphragm (an empyema). The subphrenic abscess, by pushing 
the diaphragm upward, and particularly because of its frequent 
association with the large gas bubble (Fig. 10) caused by infec- 
tion with a gas-forming (putrefactive) organism or the 
communication with a perforation within a hollow organ, may 
closely simulate a collection of pus and air within the pleural 
cavity (pyopneumothorax). Indeed asubdiaphragmatic abscess, 
if not promptly treated, regularly excites the formation of a 
pleural exudate and tends to rupture through the diaphragm 
into the thorax, adding greatly to the confusion in the clinical 
picture and the difficulty in reaching a correct diagnosis. 
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A subphrenic abscess associated with gas formation is termed 


a subphrenic pyopneumothorax. 
A subphrenic abscess may be defined as “‘any abscess in 


NG 


Fic. 10. Right subphrenic abscess following purulent appendicitis showing area of 
dullness and the shifting tympany from the large gas-bubble. The gas was formed by the 
colon bacilli. (From Babcock’s Textbook of Surgery, Saunders.) 


contact with the under surface of the diaphragm, except one 
situated within the substance of the liver or spleen.”’? Sub- 
diaphragmatic abscesses are intraperitoneal in more than half 
the cases and in about half are associated with a gas bubble; 
over three-fourths are situated on the right side. Retroperi- 
toneal abscesses are confined within the boundaries of the 
coronary or falciform ligaments, and those on the left side, 
within the omental bursa. The onset is usually insidious, 
blending gradually with the primary condition, the etiological 
factor being, in most instances, a perforation of a peptic ulcer, 
a gangrenous appendix, or the rupture of a liver abscess. 
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The pus is ordinarily deep seated, causing symptoms which 
are indefinite and confusing. Diagnosis is particularly difficult 
when the abscess is behind or below the liver (the posterior 
type) or the condition complicated by a secondary empyema. 
When the abscess points forward the epigastrium may bulge 
and be tender; when pointing posteriorly the anterior wall 
may show no signs, the bulge being then in the lower costal 
area, or loin. (See obliquity of diaphragm.) Enlargement of the 
liver downward does not ordinarily occur with subphrenic 
abscess and this condition, when present, favors the diagnosis 
of liver abscess. Usually the abdominal swelling, when visible 
or palpable, does not move with respiration. The signs and 
symptoms are those of deep-seated suppuration anywhere 
in the body: hectic fever, rigors, rapid pulse, leucocytosis, 
associated with dyspnea, abdominal distention, local bulging, 
and elevation of the diaphragm, and an upward (but not a 
lateral) displacement of the heart. An infrequent sign, but one 
valuable when observed, is the presence of inflammation about 
the umbilicus due to an extension of the inflammatory process 
along the round ligament of the liver. 

With empyema, in contrast, there is a lateral displacement 
of the heart; the process does not involve both abdomen and 
chest, but is limited to the thorax alone; the thoracic condition 
involves, not only the lower pleural cavity, but almost the 
entire side of the space. The costophrenic angle is obliterated, 
showing examination upon roentgen-ray a flat or fluid line 
and downward displacement of the diaphragm. The most 
important evidence in the differentiation is the history. A 
primary empyema is almost always the complication of a 
pneumonia or influenza, while with equal frequency a sub- 
diaphragmatic abscess is the result of the perforation of a 
peptic ulcer, of appendicitis, or is secondary to a liver abscess. 

It is not always easy to tell from roentgenograms when the 
diaphragm is at normal and when at abnormal levels. The 
angle from which the picture is taken may result in distortion. 
Fluoroscopic exposures and stereoscopic plates puree easier 
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to interpret in this respect. Roentgenograms taken to demon- 
strate the location of a collection of pus in relation to the 
diaphragm must be interpreted more through the relative 
height of the two diaphragmatic domes (right slightly higher 
in the normal), the degree and manner of obliteration of the 
costophrenic angle, and the degree and direction of displace- 
ment of the heart, than through the demonstrated relationship 
between diaphragm and bony skeleton. 

The diaphragm tends to be elevated by subphrenic 
abscesses, depressed by empyema or pleural effusions, and 
immobilized by either. Any position of the diaphragmatic 
domes markedly away from the abdomen is termed an eventra- 
tion of the diaphragm (Gr. e, away, + venter, belly). The 
most marked degree of eventration is that which occurs with 
paralysis of a phrenic nerve. 

Methods for dealing surgically with the diaphragm, both 
by the abdominal and the thoracic routes of approach, have 
previously been discussed. (See Diaphragmatic Hernia.) * 


*The next installment will appear in the February issue of the Journal and will 
deal with the study of the floor and walls of the abdominal cavity. 
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EronyM 
GIOVANNI BATTISTA MORGAGNI 


“Hernia through the foramen of Morgagni.” 

Parasternal hernia. Hernia diaphragmatica vera sternalis. 

Giovanni Battista Morgagni (pronounced mor-gahn’ye). 

In Latin writings: Johannus Baptista Morgagnus. 

In English writings: John Baptist Morgagni. 

Forli, Italy. 

Born February 25, 1682, Died December 6, 1771. 

Member of Academy at Forli. 

Demonstrator of Anatomy at Bologna, replacing Valsalva. 

Occupied chair of the Theory of Medicine and chair of Anatomy at Padua. 

Early education received in Forli. Here his great knowledge of literature contributed 
to his election to the academy at the age of fourteen. 

Received m.p. degree at Bologna in 1701. 

Morgagni wrote on this type of diaphragmatic hernia in letter 54 of his book “‘ De 
Sedibus et Causis Morborum per Anatomen Indagatis,” a set of letters, seventy in 
number, published as five volumes in his seventy-ninth year, and a work written in an 
unusually interesting and informal style. 

**Adversaria Anatomica” is the chief work in addition to the “De Sedibus.”’ 

Morgagni’s description of this hernia is very complete being more informative on the 
subject than most present-day discussions. 

A score or more anatomical terms are associated with the name Morgagni, including: 


M.’s tubercle 
M.’s caruncle 
M.’s column 

M.’s foramen 
M.’s glands 

M.’s hydatid 
M.’s prolapse 


M.’s valve 
M.’s concha 
M.’s fossa 
M.’s globules 
M.’s lacuna 
M.’s sinus 
M.’s ventricle. 


M.’s appendix 
M.’s cartilage 
M.’s cataract 
M.’s crypts 
M.’s frenum 
M.’s humor 
M.’s nodule 


Morgagni was so capable a teacher and anatomist that at Bologna he had the reputa- 
tion of being one of the first anatomists of Europe. He gave up teaching to practice 
medicine at Forli but was dissatisfied because this left no time for research. Hence 
in 1712 he went to Padua. 

Taught at Padua for nearly sixty years, bringing great fame to the university. 

Lived to an advanced age, dying in his ninetieth year. 

Virchow said that Morgagni “introduced the anatomical idea into medical practice.” 

Biography from Reference Handbook of the Medical Sciences. Vol. 6; also Walsh.. 
James J. Morgagni, the Father of Pathology. 

Eponym from De Sedibus et Causis Morborum per Anatomen Indagatis, Venice, 
1762, letter 54. 

Virchow, R. Morgagni und der anatomische Gedanke, Berlin, Hirschwald, 1894. 

Bowditch, Henry I. A Treatise on Diaphragmatic Hernia. Buffalo, Jewett, Thomas, 
1853. See pp. 12 and 13, also p. 17 for illustration. 


Nore: The author wishes to express indebtedness to Dr. Lewis Francis Ellmore for 
aid in the study of this eponym. 
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DESEDIBUSETCAUsis DIS EAS ES 
M O R B O R U M INVESTIGATED BY ANATOMY; 


PER ANATOMEN INDAGATIS IN FIVE BOOKS, 
LIBRI QUINQUE 
COMPLECTUNTUR PROPEMODUM INNUMERAS, MEDICIS, Great Variet, of DISSE TIONS, with Remants, 


ANATOMICIS PROFUTURAS. 
Multiplex prxfixus eft Index rerum, & nominum accuratiflimus. 


TO WRICH ADDED 
Very Accuaatre aod Corrous INDEXES of the 


Prafatus et A.D. TISSOT, D. Paincirat Tuinos and Names therein contained. 
TO MU §S TER > U S > Transcaten from the Latin of 
EDITIO A MENDIS EXPURGATA ET AUCTA J re) H N B A P T I S T M re} R G A G N L 


Chief Profeffor of Anatomy, and Pre(ident of the Univerfity at Panoa, 
By BENJAMIN ALEXANDER, M.D. 


IN THREE VOLUMES. 


WwW 


392% 
EBRODUNI IN HELVETIA. LONDON, 
SS Primted for A. Mistan, and T. Cavert, his Succeflor, im the Strand; 
M DCC. LXXIX and Jouxsow and Paywa, in Pater-nofter Row, 
MDCCLKXIX, 
Fic. 114. Title page of Latin Edition. Fic. 118. Title page of English Edition. 


206 Book lV. Of Chirurgical and Univerfal Diforders. 


upon the drawing afunder of the fiefhy fibres, and upon the giving way of the 
membranes, the ftomach, or fome part of the inteftinal tude, or.any other 
vifcus, may pafs over from the belly into the thorax. 

Thus (befide the paflage of the cefophagus of which I fhall fpeak after- 
wards) I fee it is related by Platner(c); that fome part of the colon, but a 
ftill larger part of the omentum, and pancreas, was carried up through that 
paflage which tranfmits one of the intercoftal nerves ; and this happen’d after 
very violent pains of the inteftines. 

Thus alfo, anteriorly, betwixt the fibres that come from the xiphoid car- 
tilage and the neighbouring fibres, there generally is an interval through 
which fomething fimilar may happen: and I even fufpected tiis to have 
happen’d in a hufbandman, in whom I heard that Leprotti faw, at Rome, 
part of the inteftine colon carried up, through the middle and anterior part 
of the diaphragm, in fo great a quantity as to equal a fpan, when extended. 

Buc as I afterwards heard, from thofe who had diffeéted the body, that 
neither this inteftine, nor the foramen, the diameter of which was two thumbs 
breadths, and through which this part went out and came in, fhow'd any fign 
of foregoing violence or diforder, and that the man died in decrepit age, 
from a manifeft injury within the fkull;, I chofe rather to fuppofe that it had 
been thus from the original formation : 


Fic. 11c. Morgagni’s original discussion of the foramen which bears his name. 
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EprponyM 
FRANCOIS POUPART 


“Poupart’s ligament.” Ligamentum inguinale. 

Francois Poupart (pronounced poo-part). 

Mans, France. 

Born 1661; Died October 31, 1709. 

Admitted to Academy of Sciences as a pupil of Mery in 1699. 

Conducted his researches privately while engaged in the practice of his profession. 
Held no teaching chair. 

Early education, especially in philosophy and humanities, at the Oratory at Mans. 
Specialized in the study of surgery and anatomy at the Jardin du Roi. 

Passed the examinations in surgery at the Hotel Dieu, Paris, with high grades. 

Received his doctor’s degree at Rheims. 

In 1705 Poupart made an oral communication to the Royal Academy of Sciences in 
Paris, of which a note is preserved on page 51 of the History of the Academy for that 
year, describing the ligament. 

Wrote a “Complete Surgery.” 

Contributed to Journal des Savants and to Journal of the Academy of Sciences. 

Also wrote on mussels, the leech, and the apparition of spirits. 

Many authorities declare that Poupart’s description of the ligament bearing his 
name was neither new nor exact. 

Even though the B.N.A. (Basle Anatonomical Nomenclature) dropped this eponymic 
term, students and practitioners will probably always think of the ligamentum inguinale 
as “‘Poupart’s ligament.” 

Poupart was an independent worker engaged in a poorly paying practice, and 
although he carried on his investigations without subsidy, it has been said that he 
“never allowed his poverty to interfere with his researches.” 

Biography from Reference Handbook of the Medical Sciences. Vol. 7. 

Eponym from Histoire de L’Academie Royale Des Sciences Année mpccv, page 
51 (page 64 of the Amsterdam edition published in 1707). 

Excellent summary or the historical aspects of Poupart’s ligament in J. Anat. e 
Physiol., Loud, 33: 493, 1898-0. 

Nore: The author wishes to express indebtedness to Dr. Lewis Francis Ellmore for 
aid in the study of this eponym. 
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64 HisroiRe De RovaLr 


V. 

M. Pompart a parlé de deux gros Ligaments 
ronds, fort vifibles, puifque dans les grandes 
perfonnes ils font longs de plus d’un demi- 
pied, & dont cependant les Anatomiftes n’ont 
traite , apparemment parce qu’ils n’en 


ont pas connu les ufages. Ils font attachez par 
un bout fur la créte de 1’Os des Iles, par l’au- 
tre bout fur la créte de 1’Os Pubis, & le mi- 
licu porte a faux. font la fonétion d’os en 
cet endroit, car ils fouticnnent les trois grands 
Mufcles de l’Abdomen, c’ett-a-dire , "Oblique 
externe, l’Oblique interne, & le Tranfverte, 
Leurs fibres tendineufes 3 peu pris paralleles 
eutre-clles vont s’attacher 4 ces Ligaments. 
Ils font fituez immédiatement au detlous des 
Anneaux. 

La penf€e de M. Poapart eft qu’ils peuvent 
foitenir & rompre en partie ’impulfion que de 
grandes toux, des fauts violents &c. donnent 
aux Inteftins, & par-la les empécher de s‘inti- 
nuer entre les Anncaux, & de former des Her- 
nies. De plus ces Ligaments tenant lieu d’Os, 
quelques Os que la Nature edit mis a leur pla- 
ce,le Ventre en auroit eu moins de liberté de 
s’étendre, fur tout dans les groifeffes. Par ces 
raifons, M. Peapart appelle ces deux Ligaments 
Sufpenfeurs de Abdomen. 


Fic. 12B. 


Fic. 12a. Title page of book containing Poupart’s description. 
Fic. 128. Printed record of Poupart’s communication to L’Academie Royale des 


Sciences, in which the ligament bearing his name is described. 
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ABDOMINAL CAVITY AND PERITONEUM 


QUESTIONNAIRE 


An ideal method for study is through the use of direct questions and answers. It 
proves far more difficult to formulate concise answers to specific questions than simply 
to possess a vague comprehension of subject matter which has been reviewed. 

In order to adhere to the purpose of this book and to make of it a postgraduate 
course, rather than a text for casual reading, a questionnaire is appended to each chapter. 
Its aim is to focus attention upon salient points, to excite curiosity, to encourage 
reference to source books, to promote individual thought. 


1. What is the abdomen? Is it a section or segment of the body? Is it a cavity? Is it 
a portion of the body wall? Is it a combination of wall and cavity? 

2. What does the word abdomen mean; what is its derivation? 

3. Can the terms abdomen and abdominal cavity be used interchangeably? If not, 

what are the differences in meaning? 

Give a list of the structures found within the normal abdominal cavity. 

. What is the peritoneal cavity? Can the terms abdominal cavity and peritoneal 
cavity be used interchangeably? If there are differences between the two cavities, 
what are they? What is the derivation of the word peritoneum? 

6. What is meant when it is said that the peritoneal cavity is potential only? 

7. Sketch a cross section of the peritoneal cavity and of the abdominal cavity at any 

fixed level. 

8. What is an “intraperitoneal” structure? An “extraperitoneal” structure? 

9g. What does the anatomist mean when he says that no organ is actually 


« 


intraperitoneal ? 
10. What is the normal content of the peritoneal cavity? 
What is the meaning of the following: abdominal section; laparotomy; celiotomy; 
peritoneotomy? Which of these words may be used interchangeably ? 
12. What is meant by the expression “the raw or uncovered”’ area of the jejunum and 


ileum? 
13. Draw a cross section of jejunum or ileum showing the relationship between prie- 
toneum and bowel wall. 
What is a “mesenteric stitch?”” What is the object of such a stitch? Varieties of the 
stitch? Give illustrations. 
What organs may be approached by retroperitoneal routes? 
16. Differentiate and localize: (a) retroperitoneal subdiaphragmatic abscesses; (b) 
intraperitoneal subdiaphragmatic abscesses. 
What is meant by the expression “the defenseless zones” of the abdominal wall? 
Explain. 
18. What proportion (roughly what percentage) of the posterior abdominal wall serves 
as a site of attachment for abdominal organs? 
What intraabdominal structures are attached to the anterior abdominal wall? 
When the abdominal organs and their ligamentous or peritoneal attachments have 
been severed from the posterior abdominal wall, what areas of the abdominal wall 
are left devoid of peritoneum? Give list. 
21. What is meant by the expression “to peritonealize a raw surface?” 
22. What is the derivation of the word diaphragm? Midriff? 
23. Signify upon the anterior abdominal wall the upper limit of the abdomen. 
In what manner and in what degree does the abdomen extend within the thoracic 


19. 


cage? 
. Through what layers must the surgeon pass to enter the abdomen by the thoracic 


route? 
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Distinguish between the subcostal region and the hypochondrium. 

Name the complete boundaries of the hypochondriac region. 

How many ribs overlie the abdominal cavity? 

Describe the origin of the diaphragm. 

What is the septum transversum? 

To what adult structures does the septum transversum give rise? 

What is the cause of congenital diaphragmatic hernias? Upon which side are these 
most common? 


. What percentage of diaphragmatic hernias are congenital? 

. Give the causes of traumatic diaphragmatic hernias. 

. What is meant by a false diaphragmatic hernia? Is this term well selected? Discuss. 
. Give methods of repairing a large defect in the diaphragm. 

. What are the usual contents of diaphragmatic hernias? 

. Give the chief signs and symptoms of diaphragmatic hernias. 

. By what routes may a diaphragmatic hernia be approached surgically ?Discuss. 


advantages and disadvantages of each. Give the mortality with each. 


. What is a hernia through the foramen of Morgagni? Why does this type of hernia 


possess two sacs? Of what are these sacs composed ? 
At what level does the diaphragm originate? 


. Since the diaphragm occupies at various periods of development each of the 


cervical and upper thoracic levels, why is its chief innervation derived from the 


fourth cervical level? 
From what myotome is the muscle of the diaphragm derived? 


. Discuss the anatomical relationship between diaphragm and liver. State some 


clinical observations based upon this relationship. 


. How may a foreign body get into the abdominal cavity through the diaphragm 


without entering the general peritoneal cavity? 


. In what sense may the thorax be considered a functional part of the abdomen? 


What are the derivatives of the gastrointestinal tract? 


. Give a list of thirty or more structures which pass between abdomen and thorax. 
. What is the derivation of the word phrenic? 


Explain the shoulder pains due to subdiaphragmatic irritation. 
Give a sketch of the specific nerve pathways involved in the above. 
What intra-abdominal conditions most commonly give rise to shoulder pain? 


. What other phenomena are noted in the cervical region in association with shoulder 


pain of abdominal origin? 


. What is meant by the term “the cervical sensory collar?” Give its limits. 
. State the innervation of the diaphragm in addition to that through the phrenic 


nerves. 
What is the derivation of the word vagus? Splanchnic? 
What are the splanchnic nerves? How many splanchnic nerves are there? Give 


their origin and course. 


. What is the vegetative nervous sytem? The autonomic nervous system? The 


sympathetic system? The parasympathetic system? 


. What parts of the alimentary tract are innervated by the vagi? By the splanchnics? 
. What is the celiac ganglion? 
. What part of the enteral canal is innervated by nerves which originate in or pass 


through the thorax? 


. What abdominal symptoms are caused by pressure upon, or irritation of abdominal 


nerves in the thoracic part of their course? 
What thoracic disorders most commonly simulate abdominal diseases? 


SuppceMeEnt: A, J. S., n.s. Vol. VIII, No. 1, p. 235 


a 
33 
34 
35 
36 
37 
38 
39 
2 
mee 
49 
50. 
51. 
52. 
5 
vil 
55 
57. 
60 
61 


ABDOMINAL CAVITY AND PERITONEUM 


. What is meant by “the surgical abdomen?” 

. Can thoracic disorders produce this condition? 

. Why do so many of the afferent and efferent trunks of the abdominal viscera pierce 
the diaphragm? 

. What sensory area is innervated by the first lumbar spinal segment? 

. In what sense is the diaphragm a barrier separating the domain of the abdominal 
surgeon from that of the physician? 

. Why is it necessary to study the thorax in order properly to understand the 
abdomen? 

. What is meant by the statement that “embryologically, physiologically, and 
anatomically the thorax may be considered, in a sense, an integral part of the 
abdomen?” 

What is the relative length of the anterior and of the posterior abdominal walls? 

. What is meant by the tilt of the diaphragm? 

- Name the normal levels of the domes of the diaphragm (a) when viewed from the 
front; (b) when viewed from the back. 

. Describe the movements of the diaphragm with normal breathing. 

- Name the sites at which a needle may be introduced in searching for a subphrenic 
abscess. To what depth must the needle be thrust to enter the abdomen? 

What abnormality is usually found in the pleural cavity when a subphrenic abscess 
is present beneath? 

. Is exploratory puncture for a subdiaphragmatic abscess safe? When may it be 
made; when is it contraindicated? 

. What is meant by the expression “negative pressure aspirating needle?” 

What is a subphrenic pyopneumothorax? 
. What is meant by the gas bubble of subphrenic abscess? Its origin? Frequency? 
. Give a differentiation between an empyema and a subphrenic abscess. 


Classify subphrenic abscesses. Give usual causes for these abscesses. Why is 
the history of paramount importance? 

. What are the signs and symptoms of subdiaphragmatic abscess? 

. Give the roentgen-ray evidence which points to subphrenic abscess. 

. What is eventration of the diaphragm? 
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